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Makes QUICKER work of 
removing road grime Weg 
locomotive running gear! 


Y SPEEDING-UP the cleaning of locomotive running gear between 
runs, or before repair or overhaul, Oaxite, steam-detergent and 
pressure-solvent. degreasing methods are helping Mechanical Supervisors 
put equipment back into service ON TIME! I:. fact, many Class | and 
Class ll roads... facea with the problem of handling more of this main- 
tenance work on shorter schedules and with increasingly limited man- 
power... report that these dependable techniques are important factors 
in reducing out-of-service time. 


| FAST... EFFECTIVE... ECONOMICAL! ~ 


Try either one of these convenient, easily applied methods ... and see 
for yourself what it can do! Whichever one you use, you will find it effec- 
“ tively removes oil, grease and road grime from running gear in much less 
time and with considerably less manual effort than generally possible 
with other procedures. And because Oakite cleaning is so economical, it 
puts this work on a NEW low-cost basis! Further data available FREE on 
request. Write TODAY . . . no obligation whatever, of course. 


in Canada: OAKITE PRODUCTS OF CANADA, LTD. 
TORONTO: 65 Front St. East— MONTREAL: 1 Van Horne Ave. 


OAKITE 


RAILWAY SERVICE DIVISION 
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CAKITE PRODUCTS, INC., WRIGLEY BUILDING, CHICAGO 11, ILL. 























“KEEP POWER ROLLING” 





Pledged to Help 
Railroads Meet War 
Traffic Demands! 


Because they speed-up mointenance 
of Diesel locomotives, steam power 
and rolling stock... provide FASTER 
cleaning that helps put equipment 
quickly back into service, that meets 
the requirements of safety and low cost 

. -Oakite materials and methods are 
being standardized by many leading 
roads for such other jobs as (1) steam 
cleaning locomotive frames before 
fracture test; (2) cleaning housings, 
drive rods, brake linings, journal 
boxes, etc. before inspection and re- 
pair; (3) cleaning and deodorizing 
freight and refrigerator cars; and 
(4) cleaning air compressors. 
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The engine never takes a chill or runs a 
fever on Baldwin-Westinghouse Diesel 
Electric Locomotives, whether the units 


are operating in desert heat or arctic cold, 








hauling a 50-car train 
small, compact, sturd 
keeps an eye and a f 
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Kast, Low-Cost Drilling 


on the “BIG JOBS”’ 
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Designed for quick, easy handling—Thor Air Drills 
are built for heavy duty—for hard, tough construc- 
tion or maintenance work. They have the power, 
stamina and capacity to get more work done— 
faster—at lower cost—with minimum maintenance. 
Advanced design and precision construction features 
assure peak efficiency under all operating conditions. 


Thor Air Drills cut manhours to a minimum for 
every type of drilling—in metal, wood or other ma- 
terials. Men-on-the-job like the smooth, steady 
operation of Thor Air Drills under load . . . plus their 
lack of vibration—all vital factors in dependable, 
low-cost operation. IN- 

DEPENDENT PNEU- 

MATIC TOOL COM- 

PANY, 600 W. Jackson 

Blvd., Chicago 6, Illi- 

nois, New York, Los 

Angeles. 


Above: A No. 362-RWX Rotary 


Drill boring 14%" holes in deck gird- 
PORTABLE POWER er and beam on wooden minesweeper. 
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UNIVERSAL ELECTRIC 
HIGH FREQUENCY ELECTRIC 
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“M-F” Speed Lock Nuts also 
eliminate other losses caused 
7 by common nuts, such as 

wear and tear on the car, 





and revenue time required 
for repairs. 
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MAC LEAN-FOGG LOCK NUT COMPANY 


2649 N. Kildare Avenue, Chicago 39, Illinois + In Canada: The Holden Co., Ltd., Montreal 
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"M-F' SPEED LOCK NUTS 
... COS’ Less lo USE 


A recent investigation of freight cars disclosed the fact 
that as many as 10 per cent of common nuts were missing 
from floor bolts ... and that uo cars with missing ““M-F”’ 
Speed Lock Nuts were found. 

If only 2, per cent of the common nuts were missing, 
the AAR charges for replacement would be greater than 
the difference in cost between ““M-F’’ Speed Lock Nuts 
and common nuts. | 

‘“‘M-F” Speed Lock Nuts...on to stay... cost /ess to use 


. .. less expensive in the long run. 
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Designed by Pullman- 
Standard Car Mfg. Co., 
this chair was especially : 
built for them by General New comfort and beauty are featured im the chairs of 
Fireproofing Co. ’ Alcoa Aluminum made by General Fireproofing Company 
especially for use in railroad cars. 
They are not only attractive, but they are lightweight, too. 
They will be easy for passengers to move—convenient for crews 
to stack. And most important to the railroads, they are durable. 
These modern, lightweight chairs attracted unusual atten- 
tion and many favorable comments when they were shown in 
the Pullman-Standard exhibit “Tomorrow’s Trains Today”. 
Atuminum Company or America, 1929 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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RAILWAY MECHANICAL ENGINEES 





NATHAN PRODUCTS 


‘ON THE 
YORK CENTRA 


YowN I AGARA 


E Niagara is the newest and most powerful steam 
locomotive designed and constructed for the New 
York Central to operate in high-speed passenger and 
















freight service. 


In keeping with the many notable advances in design, 
power and efficiency, it is very significant 

that the Niagara is equipped with several 

Nathan products. There’s the Nathan DV-8, 

42 pint mechanical lubricator, the Nathan 

Type 4,000, 14,000 gallon capacity injector, J 

the boiler checks and the Nathan force feed 
lubricator on the boiler hot pump. 


Nathan products, serving railroads over 80 Nathan DV-8, 42 pint mechanica 
: lubricator provides valveless feeds te 

years, have contributed much to the progress piston valves, cylinders, guides and 
- : . stoker engine. 
in locomotive design and performance. 

Type 4000 Injector meets 

pquirement for heavy duty 

ve service. It is safe, re- 

d simple to operate. 
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B NATHAN MANUFACTURING CO... .200,PARK AVE 


NEW YORK 17,N.Y. 


- The old original rust preventive, 
NO-OX-ID, prevents rust perma- 
nently on all types of railway cars. 


Special consistencies have been formulated for 
use on new cars and for cars going through the shop 
for scheduled repairs. NO-OX-ID Filler Red “C” 
is the consistency recommended for riveted metal- 
to-metal contact areas. When the NO-OX-ID pro- 
tective film is applied to clean metal surfaces, it 
immediately establishes firm contact, sealing out 
moisture and oxygen. No oxidizing or shrinking of 
the film in contact areas takes place to permit 
moisture or other corrosion exciters to enter these 
areas in future years. 


Protect Locomotives — (right) Locomo- 
tive cab interiors behind sheathing, 
outside boiler surfaces, interior loco- 
motive, main reservoirs, and all 
bright parts can be protected with 
NO-OX-ID. There’s less time out 

for repairs on NO-OX-ID pro- 
tected locomotives. Photo Courtesy 
Burlington Route. 


if rl ey’re rust-proofed 


with NO-OX-ID 


Safeguard Tenders— (above) Tender res- 
ervoirs and tender coal space, including 
stoker pit, troughs and parts, as well as 
outside bottom of old style tender tanks 
and tender underframes, will have alonger 
service life if protected with NO-OX-ID. 
Use NO-OX-ID to ponies rust on pipe 
threads, especially of air Seah 5 


Prevent Rust on Coal Cars— Guard steel open top coal 
handling equipment from corrosion accelerated by live 
coal with a sprayed or brushed-on coating of NO-OX-ID 
“A” Special. NO-OX-ID 
also serves as a rust pre- 
ventive for car journals 
in storage. Write for 


complete details. 


The ORIGINAL RUST PREVENTIVE 





WT fipebeer Cheated Cimeeay Chemical Company « Dept. RM, 310 S. Michigan Ave., Chicago 4, II. 


New York 


Los Angeles « Toronto 
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NOTHING LOCKS LIKE A SPEED NUT 


SPEED NUTS are the only fastening devices that 
provide a COMPENSATING thread lock and a SELF- 
ENERGIZING spring lock. TWO distinct forces are 


exerted on the screw, as the SPEED NUT is tightened. 


First, @ compensating thread lock, the two 
arched prongs moving inward to engage and lock 
against the root of the screw thread. These free- 
acting prongs compensate for tolerance variations, 
and function perfectly on oversize or undersize 
screw or bolt threads. 

Second, a self-energizing spring lock, cre- 
ated by the compression of the arch in both the 


prongs and base. The combined forces of the 
thread lock and spring lock definitely eliminate 
vibration loosening. 

SPEED NUTS, proven in pre-war commercial in- 
dustry and now boosting the production of air- 
planes, are ready to assist you in the assembly of 
post-war metal, vitreous enamel, plastic or wood 
products. Literature is available on over 3000 shapes 
and sizes, for standard or special assemblies. 


TINNERMAN PRODUCTS INC. 
2029 Fulton Road Cleveland 13, Ohio 


* Trade Mark Reg. U. S. Pat. Off. 











SAYS THE MAN IN THE HELMET— 


ei get nice, smooth 
flat fillets every time 


(AWS Classification E 6010) 


... “it’s my favorite electrode 
for all-position DC reverse 
polarity welding of mild steel 


Toke a tip from the Man in the Helmet and select full details. For a free copy write the nearest 

your electrodes for their working ease and effi- Airco office or Dept. RME ot the New York address. 

ciency as well as for their metallurgical properties. Air Reduction, General Offices: 60 East 42nd St., : 
There is a complete line of Airco electrodes New York 17, N. Y. In Texas: Magnolia Airco Gas >. 

for every welding job. Cotalog No. 120 gives Products Co., General Offices: Houston 1, Texas. ; 


Weld with p= Ar REDUCTION 


Offices in all ees Cities 
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FOR FAST FORCING 
AND BENDING JOBS 


—on Rails, Wheels, Cylinders 


and Valve Bushings 


The W-S Railroad Shop Equipment shown is but 
part of a complete line of W-S Bushing and 
Wheel Presses, Pit Jacks and Spring Shop Ma- 
chines that have served railroad repair shops and 
builders of railroad equipment for over 60 years. 


For forcing crank pins in and 
out of locomotive wheels, and 
for forcing gears, pulleys, wheels, 
sleeves and couplings on and off 
axles and shafting. Pressure is 
applied by air or motor-driven 
pump with hydraulic pullback, 
or by hand pump with rack and 
pinion pullback. 

W-S Pulling Jacks are used by 
railroad engine builders and 
repair shops for inserting and 
removing bushings in locomo- 
tive cylinders and valves. Work 
is done without removing 


WATSON-STILLMAN 


HYDRAULIC MACHINERY DIVISION 


WASHINGTON, D. C 


Ralph Payne (R.R. Equip.) 
INDIANAPOLIS, IND. . . W. K. Miltholland Machinery Co. 


REPRESENTATIVES 


CORIBGAGE BBR. . 8 tee 2 cee E. L. Essley Machinery Co. 


MILWAUKEE, WISC. 
ST. PAUL, MINN 
SAN FRANCISCO, CAL. 
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E. L. Essley Machinery Co. 
Anderson Machine Tool Co. 
Jenison Machinery Co. 
CANADA: Canadian Fairbanks-Morse Co., Led. 


PITTSBURGH, PA 
CLEVELAND, OHIO . . The Cleveland Duplex Machinery Co. 


GRAND RAPIDS, MICH 
LOS ANGELES, CAL. 


Crank Pin and 
Forcing Press 


cylinders, resulting in a saving in time. 

W-S Portable Rail. Benders, of the hook or 
hinged-yoke type, efficiently bend flat, “T”, 
girder, and guard rails. The yoke type is of 
rugged construction and equipped with formed 


bending blocks. Power-driven 
Rail Benders of 100-ton capacity 
are available for bending rail 
sections to any desired radius, or 
to straighten curved rails. 
Bulletin No. 560-A is one of a 
new series of bulletins describ- 
ing W-S railroad shop equip-° 
ment. It gives complete details 
and specifications of the tools 
illustrated above. For your copy 
of this bulletin and other W-S 
railroad shop equipment bulle- 
tins . . . write The Watson- 
Stillman Co., Roselle, N. J. 


@® 7345 


FACTORY AND MAIN OFFICE 


ROSELLE, NEW JERSEY 


BRANCH OFFICES 


WASHINGTON, D. C. 
PHILADELPHIA, PA. 


NEW HAVEN, CONN. 
CHICAGO, ILL. 


Laird and Johnson 


Peninsular Machinery Co. 
E. L. Essley Machinery Co. 
Smith Booth Usher Co. 
Star Machinery Co. 


Branches in All Principal Cities 
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L UCAS versatility is again demonstrated in this mid- 
western shop, where a 41/2” Spindle LUCAS Horizontal 
Boring Machine has simplified Diesel engine repairs .. . 
The main illustration shows a 12 cylinder V-type Diesel 
engine crankcase upended and mounted on the LUCAS 
for reboring welded cylinder head wells and lower cylinder 
liner seats. The smaller illustration shows the same crank- 
case mounted on the same LUCAS machine for the rebor- 


Les 


Sempl 


| DIESEL REPAIRS 


ing of the main crankshaft bearings. Always recognized 
as a PRECISION machine, and a machine on which big 
jobs ,are easily mounted, this LUCAS Horizontal Boring 
Machine is making Diesel engine repairs speedily, ac- 
curately and easily. Its great versatility eliminates the 
necessity of transferring the work from one machine to 
another. 


LUCAS MACHINE TOOL CO. 


CLEVELAND, OHIO 
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NEW YORK, SUSQUEHANNA & WESTERN 











Delivery of 16th Alco-G.E. diesel-electric completes 


dieselization program started in 1941. 32 steamers released. | 





“Our conversion to all diesel-electric operation is producing savings ! | 
of more than $400,000 a year—a 29 per-cent return on the investment. In 
addition, diesel-electrics will reinforce our postwar financial position. 
Four years of wartime experience with Alco-G.E. units has convinced us 
that 16 of them ,are capable of handling considerably more freight and | 
passenger traffic, on faster schedules, than was possible with the 32 steam re ii 


locomotives they replaced.” 


Trustee, New York, Susquehanna 
& Western Railroad 
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AMERICAN LOCOMOTIVE and GENERAL ELECTRIC 




















ANNUAL SAVINGS 


ATED | 
Beare ALL DIESEL-ELECTRIC OPERATION 











po i at $.5100 $98,600 
173,708 passenger locomotive-miles 
less cost per m! e 
5997 \ess 328.9 
548,461 freight locomotive-miles ot $ = 
cost per mile — 
ea 14,600 


Rent of steam engines 


Total saving each year now amount- 
ing to more than one-quarter 
the cost of the diesel-electrics 


In two easy steps, the New York, Susquehanna 
& Western has progressed from an all steam- 
locomotive road with operating costs of $1.14 per 
freight locomotive-mile to an all diesel-electric 
road with operating costs of 60 cents per freight 
locomotive-mile. 


It started in 1941, when Alco-G.E.., at the re- 






















































TAXES $12,500 quest of the Susquehanna, completed a motive- 
Net increese power survey of the road and showed that the 
DEPRECIATION — installation of eight 1000-hp Alco-G.E. units 
: would produce operating economies estimated 
tet taney? EXPENSE at $130,000 a year—a 19.8 per-cent return on 
ADDITIONAL ENGINEHOUSE re 10,600 the cost of the eight locomotives. 
2496 dispotchments at Jersey CHY © In service, the diesel-electrics exceeded ex- —_ 
ane AL CARS pectations. In 1943, it was possible to effect a 25 
ELIMINATION OF 75 CO $300 per-cent reduction in motive power and, at the 
Depreciation ot 2.89 Pet =o same time, absorb the Susquehanna’s 23 per-cent 
Maintenance ot ap sreuctonss increase in traffic over that of 1942. 
MAINTENANCE OF WAYS ¥ wanes As a result of this highly satisfactory perform- 
oor wr ee | oe he Susqueh ted Alco-G.E. t 
Elimination of steon Cer electrics ang | $466,400 ance, the Susquehanna requested Alco 1... to 
Improvements $55,400 make another survey in 1944, this time with the 
$411,000 objective of releasing the balance of the Susque- 
savincs** $1,402,700 hanna’s steamers, passenger as well as freight. 
INVESTMENT— ALCO-G-E- DIESEL-ELECTRICS antit Eight more 1000-hp Alco-G.E. units of the road- 


switcher type were purchased. The last one has 
just been delivered, making the Susquehanna the 
first all diesel-electric Class I road. The few steam 
locomotives temporarily retained will be retired 
as soon as present traffic peaks ease off. 


On the basis of actual costs in 1943, the 16 
diesel-electrics are slashing operating 
costs at the rate of $417,000 a year. 
In addition, the purchase of 75 coal 
cars to service steam locomotives has 
been made unnecessary. The sav- 
ings in- maintenance of way and 
structures, after allowance for new 
diesel-electric facilities, amount to 
more than $7000 a year. 


An important factor in the initi- 
ation of this diesel-electric program 
was the motive-power study made 
by Alco-G.E. in 1941. It is one 
reason why the Susquehanna, with 
all diesel-electrics, is thoroughly 
prepared to handle postwar trafhc 
most efficiently and economically. 


RETURN ON INVESTMENT | 
ned with 8 Alco-G.E. diesel-electrics during 1941 


Its obtei . equal to 1940. 
cool cote aomatere postwar traffic load 0 costs the sovings would be corre- 
19 At 194 ¢ 
41-1944 costs. 
**Also based on 19 


spondingly less. 
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20,000,000 PASSENGER-MILES a year are handled by the 6575 HOURS OF YARD SERVICE a year are being per- 
diesel-electrics at an operating cost of 49 cents per locomo- formed by the diesel-electrics at savings of more than $20,- 
tive-mile as against $1.00 per locomotive-mile for steamers. 000 a year compared with the operating cost of steamers. 
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113,000,000 FREIGHT.TON-MILES (estimated for 1945) will 
be handled by the diesel-electrics at an operating cost of 
Mt ni 


6° cents per locomotive-mile, compared with $1.14 per "ee wos ane 


locomotive-mile for steamers. 


RESULTS OF SUSQUEHANNA’S CONVERSION TO ALL DIESEL-ELECTRIC OPERATION 
50% FEWER LOCOMOTIVES DO—-399% MORE WORK AT 58% LOWER COST 
| | | Cost Per Mile (Actual, 1943) 


Passenger Service Freight Service 























Diesel- Steem Diesel- 


Steam 
electric electric 








Repaws $.3085 $.1355 $.3365 
Enginemen 2349 2441 2805 
Fuel 3330 0775 -3906 
Woter 0291 0291 
(po LECT Ric) 1945 Lubricants 0100 0180 0100 
Other supplies 0100 0100 0100 
Enginehouse expense 6612 Bile 0812 
























































$1.0067 $.4967 $1.1379 





O 4 8 12 16 20 24 28 32 36 «© 15 30 45 60 75 90 105 120 
NUMBER OF LOCOMOTIVES MILLIONS OF FREIGHT TON-MILES 


----PRODUCING ANNUAL SAVINGS 411,000 


and GENERAL ELECTRIC 
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Whether you are planning for a single unit or 
complete conversion to diesel-electric operation— 
you can obtain the services of our motive-power engi- 
neers for a comprehensive survey of your operations. 

These engineers, working with your own organiza- = 
tion, are prepared to study each locomotive assign- 
ment, the profile and characteristics of your terrain, 
and your present facilities, in order to determine the 

' extent of savings and return on investment that can 
ee, ee be made through the use of Alco-G.E. diesel-electrics. 
~ | Furthermore, we'll gladly make a performance demon- 
stration on your property to enable you to compare 
the performance characteristics of Alco-G.E. units 
with your present motive power. 
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HOIST IT SAFELY! 


Heavy or light...the load 
is handled smoothly with flexible 
YELLOW STRAND BRAIDED SLINGS* 


When you're hurrying equipment back into service, you want 
help from a sling, not hindrance. What you need in repair shop, 
yard, stores department or out on the wrecker is the convenience 
of Yellow Strand Braided Safety Slings. Their flexibility, kink- 
resistance and ease of handling enable men to make smooth, fast 
pickups with confidence. The lifts illustrated— Diesel locomotive, 
driving rod, superheater units and trailer wheels —are typical of 
hundreds performed daily by leading railroads. 


Patented braiding puts added limberness into strong, durable 
Yellow Strand Wire Rope. The sling conforms to irregular shapes, 
gtips curved objects firmly, takes fittings readily. Popular special 
designs include drawbar, mounted wheel and drum slings. Weigh- 
ing less than chain, braided slings are easily carried and applied, 
using minimum manpower. Crews welcome their security on 
big tonnage lifts, their Manila-like pliability for small jobs. 


Yellow Strand Braided Slings are practicable for loads ranging 
from salvage parts to your costliest locomotive. Investigate today. 


Broderick & Bascom Rope Co., St. Louis 15, Mo. Branches: New 


York, Chicago, Houston, Portland, Seattle. Factories: St. Louis, 
Seattle, Peoria. 


BRODERICK & BASCOM 


loklow Stnamd 


BRA/DED SAFETY SLINGS 





FREE: Shows sling types, 
fittings, capacities. Write 
for your copy. 
SPATENTS: U. B., 1475069, 152467), 
2142641, 2142642, 2299568; 
CANADIAN, 252674, 256086 
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Instead of having a 

number of expensive 

individual machines for 

single machining op- 
erations, the Giddings & Lewis Horizontal Boring, Drill- 
ing and Milling Machine offers an economical and prac- 
tical solution to many special building, repair and main- 
tenance problems in railroad shops. The wide variety of 
work which can be handled, coupled with machine flex- 
ibility, makes the G. & L. especially needed in round 
house, engine house and back shops. The initial cost of 
this multiple purpose machine favors its use. 


(Above) Boring and Fac- 
ing Axle Housing. 


(Right) Continuous Feed 
Facing Head with tele- 
scopic tool bolder. 


B do 


SPECIALIZED 
MACHINING 


SINGLE PURPOSE MACHINES 
UNNECESSARY IN MANY SHOPS 
A few shops are equipped with special machines 
for quartering drivers, turning wheels, boring 
cylinders, channeling rods, milling shoes and 
wedges and other difficult jobs. Most shops, 
however, do not have single purpose machines 
for such a variety of work. In instances of break- 
down on the road, it is often necessary to make 
repairs in shops hundreds of miles from the point 
of actual breakdown. As a result, locomotives 


may be tied up for many days, whereas such re- 


(Above) Milling Shoes and 
Wedges. Note arbor support. 


(Right) Typical arbor sup- 
port used in machining large 
shaft. 


GIDDINGS & LEWIS 


150 DOTY STREET 


ail! 
sae: || 
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~~ Right: G. & L. Table 
(5 Type Machine. 


Right: G. & L. Floor a 
Type Machine. La 
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RAILROAD 
IN LESS TIME...” 


pairs could be easily handled in any shop on standard G. & L. 
machines equipped with standard attachments. Using such equip- 
ment reduces down time to a minimum and places the locomo- 
tive back on the road days ahead of schedule. 


More Work in Less Time 


Present conditions in railroad shops make it essential to produce 
more in less time. The simplest means of increasing production 
is to use the versatile G. & L. Horizontal Machine and time- 
saving accessories. If you have not already consulted our engi- 
neers regarding the use of Giddings & Lewis machines, it will be 
advautageous to submit your railroad machining problems now. 











G. & L. Horizontal Boring, Drilling and Milling Ma- 
chine with extended saddle, supports and rotary table. 


Boring Locomotive rod ends. 


Free Additional Data 
—descriptive of railroad machining opera- 
tions is presented in “Railroad Shops.” 
Write for your free copy today and we will 
include information on the complete line 

of Giddings & Lewis machines and time- 
saving accessories. Ask for Bulletin No. ai 
RM-75 


MACHINE TOOL CO. 


FOND DU LAC, WIS. 


Type 








NO TIME TO LOSE 


Railroadmen know how relay runners to meet cleaning needs, they make 


feel. For no time can be wasted in short work of grit and soot, grease and 


maintenance and backshop work these carbon, oil and dirt deposits. 


busy days. Locomotives and equip- 
ment must be put in shape to go out 


Your Wyandotte Representative has a 
on the road again at once. 


full line of maintenance and backshop 


That’s why Wyandotte Railway Clean- cleaners. Let him show you how they 
ers are in stich high favor. Specialized can help you. 


WYANDOTTE CHEMICALS CORPORATION © Jj. B. FORD DIVISION 
WYANDOTTE, MICHIGAN, SERVICE REPRESENTATIVES IN 88 CITIES yan oO e 


Ua U.S. PAT. OFF. 
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aking Stainless Steel Electrodes 
is a McKAY Specialty. . . 
Using them is yours! 
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odes are “tops” in quality. There are 
ood reasons for this leadership. 


Among these are the standard McKay ‘AINLEce ._ 

actices of: (a) Continued research in 
te Mellon Institute at Pittsburgh, oN TRY YOUR HAND AT THESE QUESTIONS 
well as in our own laboratory at York, 
’.; (b) Analyses and correct halen, ABOUT STAINLESS STEEL 

ore coating, of a// core wires; (c) use TRUE FALSE 
{ either Titania or Lime Coating as pre- 14. A stainless steel electrode operated on re- i [| 
tred by you... not just one coating verse polarity sends its metal droplets 
or all grades; (d) Every “batch” pilot across the arc against the stream of the 

sted before production; (e) production electrical current. 

ns crack tested, pad analyzed, weld metal 
nalyzed, physically tested ... or all of When welding stainless steels a short 
hese if necessary ... to prove quality; arc is preferable to a long arc. [ [ ] 
f) Exact analysis stamped on each pack- 


ge and certified upon request. These In order to be certain of the alloy content [| 1 


McKay Stainless Steel Welding Elec- | 


recautions, plus most modern produc- of welds the user of stainless electrodes 
on facilities, assure you of complete should specify the analysis of the elec- 
niformity and successful performance. trode core wire. 


You can‘weld better with these better ‘asieq “OL “OMaL “S| OMA “HY 

lectrodes! To test your knowledge of 

tactical stainless steel metallurgy, ask ; 
preceding advertisements. 

pr your free copy of the new booklet, 

Things to Know About Welding Stain- 

ss Steels.” 


*SYIMSNV 


Questions.1 to 13, inclusive, have appeared in 


General Sales Office: York, Pa. 


nae 


: PITTSBURGH. PA. 
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With a Bullard MAN-AU-TROL V.T.L. 
you can economically machine long runs 
or single units . . . can protect yourself 
against changes in specifications 

can give yourself a tremendous cost ad- 
vantage in competitive markets. For 
complete details, write today for new 
bulletin on the new Bullard MAN-AU- 
TROL V.T.L. 
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New Bullard 


= Units with 
Automatic Controls 


a engineers have always pioneered in the design and progress of Vertical Turret Lathes. 
Every railroad shop supervisor is familiar with their precision and economical production. 

In spite of the tremendous demands from industries engaged in war production, Bullard engineers have 
been working on many improvements which will revolutionize present practice in the machining of 
many locomotive parts. 

The Cut Master V.T.L. has made a big hit in a number of large shops. It possesses many features 
which offer unusual savings in production costs. 

These features include greater power, faster speeds, greater variety of feeds, more cutting heads, sim- 
plified controls, automatic stops and many other new developments. 


—And now a new addition has been made to the Bullard line—the Man-Au-Trol V.T.L. It will auto- 
matically perform any and every job (involving up to 39 functions of the main head and 39 addi- 
tional functions of the side head) that a manually-operated V.T.L. can do. Further, it is equally facile 
as a manually operated machine. 


























Above illustration shows one of the most 
recent railroad shop installations. !t has 
been in service just exactly three months. 
At present it is temporarily installed in a 
department which handles repairs for the 
entire system on water pumps and air 
compressors for power houses, engine ter- 
minals and pump houses. 


A BIG FACTOR FOR THE 
INCREASING DEMANDS FROM RAILROADS 


HE fact that so many L. & S. Lathes 

are being installed in leading railroad 
shops is very significant. All machine tool 
committees base their selection on pre- 
cision and production characteristics. 


It is a 16’ L. & S. Tool Room Lathe and 
the tool room is waiting for the day when 
it is moved to their department. The job 
shown on the L. & S. is a 1012” cast iron 
piston head. 


The line of L. & S. Lathes covers prac- 
tically all railroad shop requirements. 
From the largest axle lathes down to the 
smallest tool room lathes you will find 
the answer to your production problems 
in L. & S. construction, design and work- 
manship. 


ENGINE 
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* CUTTING EFFICIENCY — 
the evaluation of work actually 


done by a chipping hammer 





It pays off in dollars and cents to improve your 
C. E. Let us assume that a chipping hammer 
operator earns approximately $2100.00 per year. 
Since chipping hammers are used almost con- 
tinuously by the operator, the cost of labor on a 
job goes down as the efficiency of the hammer 
goes up. Thus, in the course of a year, an increase 
in the overall C. E. of only 10% on one chipper 
means a saving of $210.00 in labor alone. This is 
equivalent to the original cost of 3/2 new chip- 
ping hammers. Poor C. E. can be blamed on 
several factors: poor maintenance—low air pres- 
sure—improper tool selection—lack of suitable 
C. E. test procedure, etc. 

Whether you have one or one hundred chip- 
pers, our “cutting efficiency service”’ is available 
to you. An I-R service engineer will gladly call 
and make recommendations for maintaining the 
highest C. E. at all times. This includes instruc- 
tions to repairmen for installing and repairing 
tools—setting up standard C. E. tests—checking 
air pressures, etc. — 


Send for a copy of our two-color Chipper 
Repair Chart, Form 5634. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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COMPRESSORS * AIR TOOLS + ROCK DRILLS * TURBO BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS + Oll AND GAS ENGINES 
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In addition to the speed of operation due to the pneu- 
matic rapid traverse, the press is so designed that 
simplicity and ease of control make it a favorite with 
shop men. The ram, for example, can be advanced, 
stopped or returned without distracting the operator's 
attention from his work. Pressures can be applied and 
held indefinitely. Maintenance is easy and inexpensive. 


on 
BUSHINGS, 


BRASSES, etc. 


Chambersburg Vertical Hydro- 
Pneumatic Bushing Presses are 
the most rapid machines avail- 
able for inserting or removing 
connecting rod bushings, driv- 
ing rod brasses, etc., and for 
bending or straightening rods, 
levers and all types of connec- 


Write for complete information 
on this and other 
Chambersburg Railroad Shop Tools. . « 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


CHAMBERSBURG 


HAMMERS - CECOSTAMPS - PRESSES 
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This photomicrograph shows the distinctive lead “soap” formations 
P ros resulting from Red Lead’s reaction with the vehicle. Note how the rod- 
Vitek & Meeeg) § like projections radiating from central cores spread out and intermesh. 

¥ = 4 This makes a strong, flexible, interwoven structure—just as the individ- 
ual fibres in a piece of cloth are intertwined to make cloth tough and 
durable. This type of soap formation is unique with “lead” paint films. 


another important reason why }?}))) |!) /)!) 


maou Extra Rust Protection 


Why is Red Lead outstanding as a metal 
protector ? 

One of the major reasons is this pig- 
ment’s remarkable ability to impart to the 
paint film strong, tough, intertwining lead 
“soap” formations—as shown in the photo- 
micrograph above. 

These unique lead “soaps” improve the 
paint film in many ways. For one thing, 
they form a dense, intermeshing matrix 
which restricts the passage of water 
through the film. And rusting does not take 
place without the presence of moisture. 

For another, they mechanically rein- 
force the film, giving it extra strength and 
toughness. 

And again, Red Lead “soaps” contribute 
all-important elasticity — allowing move- 
ment along their intermeshing projections. 
This action helps prevent the ruptures to 
which a hard, unyielding film is subject. 
Moreover, when a paint film dries and 
ages, decomposition of the vehicle sets in. 
But, because of Red Lead’s ability to com- 
bine with the decomposition products and 
form soaps, it increases both A wt durability 
of the paint film and its adhesion to the 
base metal. 

Red Lead’s extra strength, toughness 
and elasticity are demonstrated by the ten- 
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sile strength test below and substantiated 
by exhaustive research and field service. 


Remember, too, that Red Lead is com- 
patible with practically all vehicles com- 
monly used in metal protective paints, in- 
cluding phenolic and alkyd resin types. 


Specify RED LEAD for All Metal Protective Paints 


The value of Red Lead as a rust preventive 
is most fully realized in a paint where it is 
the only pigment used. 
However, its rust-re- 
sistant properties are 
so pronounced that it 
also improves any mul- 
tiple pigment paint. 


* * > 


In this tensile strength test- 
er a typical Red Lead paint 
film has been stretched 18% 
without breaking. In with- 
standing this elongation it 
has maintained a load of 
920 grams. Any film that 
exhibits these characteris- 
tics has unusual strength, 
toughness and elasticity. As 
metals expand and contract 
only a fraction of one per- 
cent, this film would adhere 
under the most extreme 
conditions. 











No matter what price you pay, you'll 
get a better paint for surface protec- 
tion of metal, if it contains Red Lead. 


Write for New Booklet—“Red Lead in Cor- 
rosion Resistant Paints” is an up-to-date, 
authoritative guide for those responsible 
for specifying and formulating paint for 
structural iron and steel. It describes in 
detail the scientific reasons why Red 
Lead gives superior protection. It also in- 
cludes typical specification formulas— 
ranging from Red Lead-Linseed Oil 
paints to Red Lead- Mixed Pigment-Var- 
nish types. If you haven’t received your 
copy, address nearest branch listed below. 
* . * 


All types of metal protective paints are 
constantly being tested at National Lead’s 
many proving grounds. The benefit of our 
exgensive experience with Red Lead paints 
for both underwater and atmospheric use 
is available through our technical staff. 
NATIONAL LEAD COMPANY: New York 
6, Buffalo 3, Chicago 80, Cincinnati 3, Cleve- 
land 13, St. Louis 1, San Francisco 10, Bos- 
ton 6 (National-Boston Lead Co.); Pitts- 
burgh 30 (National Lead & Oil Co. of 
Penna); Philadelphia 7 (John T. Lewis & 


Bros, Co.) ; Charleston, W. Va. (Evans Lead 
Division). 


DUTCH BOY 
RED LEAD 
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PECIFICALLY designed for welding carbon- 
molybdenum steels, in all positions, this 
new G-E electrode can also be used successfully 
on other low-alloy, high-tensile materials. W-56 
is the first electrode to meet all of the require- 
ments of AWS Classification E7010/E7011. 
And it makes possible, for the first time, the use 
of either a-c or d-c for all of these applications. 
Even more important, the recognized advan- 
tages of the a-c welding process are now made 
available to industry for high-quality welding of 
low-alloy, high-tensile steels in the vertical and 
overhead positions. 


Type W-56 Welds Exceed Specifications 


Heavily covered, Type W-56 provides a 
steady, spray-type, deep-penetrating arc which 
produces a weld of superior quality and excellent 
appearance. Its light, friable slag is readily 
removable and sets up rapidly, facilitating 
welding in the vertical and overhead positions. 


GENERAL 
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Welds have excellent surface 


and profile appearance 
° 


Deep-penetrating, spray-type are 
e 


Welds in all positions 
e 
A-c or d-c operation 


a 6 


Although Type W-56 is designed for use in 
all positions, its superior welding qualities are 
most noticeable when it is used in the vertical. 
The bead obtained is relatively flat, with smooth 
uniform ripples. X-rays of plates welded in the 
vertical position are exceptionally clean, and 
the mechanical properties of specimens are well 
above specification requirements. 


Test Type W-56 Yourself 


If your welding work includes the fabrication 
of pressure vessels (fittings), pressure piping, 
or other applications involving the welding of 
low-alloy, high-tensile steel, try the new Type 
W-56 electrode. Ask your G-E arc-welding dis- 
tributor for samples and see for yourself the 
increased welding production and _ superior 
welds obtainable - with this newly developed 
rod. Your distributor can also provide you with 
detailed performance data. Or, write General 
Electric Company, Schenectady 5, N. Y. 
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To Modernize, with Jones & Lamson Universal Turret Lathes, is to Economize. 

All the essentials for fast, economical turret lathe production are built into these 
machines. Rigidity, Speed, Power and Ease of Operation are 

combined in them to take full advantage of modem fast- 

cutting tools with minimum fatigue to the operator. 

A complete line of Universal Turret Lathes, with from 11% inches to 8 

inches bar capacity, is available for railroad maintenance and 

shop requirements. 

Our book, Turret Lathe Earning Power, will tell you more about the 


productive advantages of these machines, and will be sent to you upon request. 





J E Ss L Ss Manufacturer of: Universal Turret Lathes + Fay Automatic 


MACHINE COMPANY Lathes » Automatic Double-End Milling and Centering Machines > 


Automatic Thread Grinders + Optical Comperators * Automatic 
Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 











































Handling Air at 
100° Below 











Sturdy construction is com- 
bined with high efficiency in 
this special Buffalo low tem- 
perature fan. Small illus- 
tration shows Calrod-lined 
bearing cover lifted. Lower 
part of bearing cover is also 
lined with Calrod. 









wee When you’re flying at 40,000 feet, it’s important that instruments function 


properly, that motors operate smoothly—that valves and meters respond as 
they should. In order to check all this equipment before it’s inthe air, testing laboratories reproduce stratosphere 
conditions on the ground. 


“Buffalo” fans have been chosen for circulation of air in many of these laboratories. 


The special Buffalo fan illustrated above is for one of the latest and most complete testing plants. Designed to handle 
62,400 cfm at 444 lbs. (equivalent to 120 inches of water pressure) this fan must also handle a temperature range from 
100° above zero to 100° below. While the 200° differential is nothing exceptional, many commercial jobs having 
a much wider range, the low temperature involved produced interesting lubrication problems. To give proper bearing 
performance SKF oil-lubricated bearings were used. To keep bearing-oil fluid, Calrod heating coils have been placed 


in a special bearing cover which is arranged for easy inspection. 2 





When your fan problems call for an unusual degree of engineering ability, let Buffalo engineers make recommendations.§ [ 


BUFFALO FORGE COMPANY 


174 Mortimer St. Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 




















fans for industry 


RAILWAY MECHANICAL ENGINEE? 








jul 
































tion 
1 as 
1ere 




















M 





“I CAN'T FIND THE BALL, BUT HERE’S SOMETHING BETTER—A 
BRAND NEW BOX Of CHAMPION WELDING ELECTRODES!" 





» 
NEERE July, 1945 























"WAYNE PUMP HAS A MODERN “AUTOMATIC” 
CUTTING-OFF DEPARTMENT 


Here is an efficient cutting-off department—a battery of nine high-speed No. 
6A MARVEL Automatic Bar Feed Hack Saw Machines, which are supplied 
from an adjacent stock pile by an overhead monorail system. ese 
MARVEL “Automatics” have been continuously cutting-off accurate lengths 
from 3%” and 3 3/16” diameter bars (WD 4150 M hot rolled steel) since 
1942. With only 3 operators this “automatic” cut-off department has been 
able to keep ahead of not only the Waynes’s large ordnance contracts but 
their various subcontract jobs as well. 


Under this continuous “pounding”, at wartime speed, these “world’s fastest” 
hack saws have proven “practically trouble free.” Day in and day, out for 
over three years they have continued to automatically feed, measure, and 
accurately cut-off endless numbers of pieces from single or nested bars, 
tubes and shapes with no more operator attention than is required by auto- 
matic screw machines. 


MARVEL Automatic Production Saws come in two sizes, the No. 6A 
MARVEL, capacity 6” x 6” (pictured above), and the No. 9A MARVEL 
which has a capacity of 10” x 10”. For larger size work the new MARVEL 
“Giant Hydraulic Hack Saws” (capacities 18” x 18” and 24” x 24”) are the 
first choice because they easily handle the largest sizes and toughest steels. 


For quick reference see our section in Sweet’s File—Mechanical Industries, 
or write for catalog. 


ARMSTRONG - BLUM MFG. CO. 
“The Hack Saw People” 


5700 W. Bloomingdale Ave. Chicago 39, U.S. A. 
Eastern Sales Office: 225 Lafayette St., N. ¥. 12, N. Y. 


No. 6 
Capacity: 18°x18" 


No. 18 
Capacity: 18°x18" 




















AILWAY car carlings... window sash...trim 

... in fact, any extruded, rolled or sheet metal 
part that must be contoured to exact dimensions 
—can be produced at unusual over-all cost sav- 
ings by the Hufford method! 


Complex shapes or curves, length of part or type of 
material are no problem. Tooling for production is 


extremely simple and low in cdst—expensive single or 
double-acting press dies aré not required, Uniform, 
completely accurate parts ére produced at a cost-per- 
piece that is small even when only low production runs 
are necessary. / 


The Hufford contduring method can be applied 
throughout the rofiroad car building field—wherever 


metal parts mud be curved—and is an important aid 
in facilitating £onstruction of streamlined designs. 





Photo courtesy of Preco, Inc. 


LET OUR ENGINEERS HELP YOU! They will be glad to explain 
the Huftord contouring method in detail, and make recommenda- 
tions to fit your problem. A folder con- : 

taining detailed engineering data, types 


Hufford Machine Works, Inc., 207 North Broadway, Redondo 


Beach, California. 


of parts produced ond specifications is 
yours for the asking. Write for your copy 
today ...ask for descriptive Bulletin R-2. 


MACHINE WORKS, INC. 


MANUFACTURERS OF HYDRAULIC METAL-CONTOURING EQUIPMENT 
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DIESEL SHOP AS RECOMMENDED BY THE ELECTRO-MOTIVE DIVISION OF GENERAL MOTORS 


WHITING CAN SUPPLY COMPLETE DIESEL-ELECTRIC 
MAINTENANCE EQUIPMENT FOR LARGE AND SMALL TERMINALS 


Efficient, time-saving maintenance equipment is essential if you 
wish to realize the full availability of your Diesel-electric power. To 
this end, Whiting provides both up-to-date, service-tested equipment 
and a complete engineering service to assist you in the solution of 
special problems. Write for information. 


Transportation WH ivi a q Division 


GCGRPORATION 
15609 Lathrop Avenue, Harvey, Illinois 


RAILROAD MAINTENANCE EQUIPMENT 
DROP PIT TABLES e LOCOMOTIVE HOISTS e HIGH-LIFT JACKS e LOCOMOTIVE SPOTTERS 
CAR WASHERS e CINDER CONVEYORS e TRANSFER TABLES e CROSSOVER BRIDGES 
Offices in Chicago, Cincinnati, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, 
St. Louis, and Washington, D.C. Agents in other principal cities. Canadian 
Subsidiary: W biting Corporation (Canada) Ltd., Toronto, Ontario. 
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llustrating bow ALX Cast 
lloy Tool Bits are poured on 
centrifugal spinner. The 
tal is weighed first to assure 


ing the mold without in- 
ficiency or waste. 















UR most recent development 
in the field of cutting materials, 
X Cast Alloy Tool Bits, is the 
sult of complete and thorough 
search investigation in the Alle- 
heny Ludlum Laboratories, and 
shaustive machining tests in the 
ld. 

Produced by advanced methods 
centrifugal casting, ALX Alloy 
a highly homogenous metal, with 
Dnsequent advantage in cutting 
operties. It possesses high hard- 
iss in the as-cast condition, re- 
tiring no further heat treatment. 
h performance, ALX rates between 
bide metal-tipped tools and high 





speed steel. It rounds out and com- 
pletes the Allegheny Ludlum line of 
cutting materials—which includes 
Carmet carbide metals and a wide 
selection of high and low-tungsten 
and “moly” high speed steels—giv- 
ing us the utmost range in supply- 
ing the tools best fitted for each 
individual job. 

Ground and finished ALX Cast 
Alloy. Tools, both in solid and 
tipped bits, are available in a com- 
plete range of sizes from our own 
and distributors’ warehouse stocks. 
They fully merit serious investiga- 
tion and comparative testing on 


your cutting jobs. The assistance of 


sg 


A7/16" ALX Tool Bit rough- 
turning a Type 309 (25-12) 
stainless steel forging of 4-1/4" 
diameter, taking a 1/8" cut 
at a speed of 140 feet per 
minute, with a feed of .020". 


ALX CAST ALLOY TOOL BITS — 
* FAST CUTTING NON FERROUS TOOL BITS 
CONTAINING BORON 


our Mill Service Staff is at your 
entire disposal @ Also available is 
a new and complete bulletin on 
ALX Tool Bits, giving full data 
on selection and performance. 


Write for your copy. 


Address Dept. RME 34 





Allegheny Ludlare 


BRACKENRIDGE, PENNSYLVANIA 


W & D...9795 
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300-Pound A.A.R. Brass Globe and Angle Valves 


INSIDE SCREW TYPE 


Made with plug or ball type disc, in 
sizes from % to 2 in. female inlet and 
outlet, male or female inlet with female 
union outlet. Body is Crane Special 
Brass; bonnet of highly wear-resistant 
bronze. Seating materials in plug type 
disc valves are—Monel metal to Exel- 
loy in sizes up to % in.; Nickel Alloy 
to Exelloy in sizes % in. and larger. In 
ball type disc valves: Monel metal to 
Exelloy in sizes up to % in., while % 
in. and larger have both disc and seat 
ring of Nickel Alloy. For complete 
specifications, see. page 42 of your 
Crane Catalog. 


A.A.R. Malleable Iron Unions and Union Fittings 
WORKING PRESSURE: 300 Pounds Steam, 550° F. 


Here are female end or male 
and female unions, 90° or 45° 
elbows, and tees with union 
on either run or outlet end. In 
straight sizes from % to 3 in. 
Reducing tees in sizes up to 1 x 
% in. Reducing (air pump) 
unions up to 2 x 1% in. These 
fittings have brass-to-iron 
ground joint seat. Steel tail- 
piece fittings have brass-to-steel 
ground joint seat, and provide 
additional strength under se- 
vere working conditions. See 
pages 242, 243, 244 of your 
Crane Catalog. 


600-Pound Alloy Cast Steel Globe Valves 


AN 


OUTSIDE SCREW AND YOKE 
Working Pressure: 600 Ibs. Steam, 750° F. 


Patterned after A. A. R. 300-Pound 
O S & Y Brass Valves. Designed for 
high pressure superheated steam serv- 
ice on locomotives. Have wide-bear- 
ing plug type disc and seat, ideal for 
throttling, with No. 49 Nickel Alloy- 
to-Exelloy seating materials. Body 
and bonnet are Crane No. 4 Carbon- 
Melybdenum alloy steel; with Exelloy 
stem. Made in sizes from % to 2 in., 
with female inlet and outlet, male or 
female inlet with female union outlet. 
See page 311 of your Crane Catalog. 


Need A.A.R. valves and fittings? 
~«e choose from the CRANE line 


ONE SOURCE OF SUPPLY « ONE RESPONSIBILITY «© ONE STANDARD OF QUALITY 


300-Pound A.A.R. Brass Globe Valves 





No. 396P 





No. 95314H 





CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. Branches and Wholesalers Serving All Industrial Area 


CRANE 


a@l» VALVES - FITTINGS + PIP 
PLUMBING - HEATING - PUMPS 








OUTSIDE SCREW AND YOKE 


These valves come in sizes from \ 
to 2 in., and have the famous hard. 
wearing, leak-resisting Crane plug 
type disc with Nickel Alloy to Exel. 
loy seating materials. For extra 
strength in the stem, Crane uses 
18-8-Mo Chrome Nickel Alloy Steel. 
Body is Crane special Brass; with 
Cast Manganese Bronze in the bon. 
net. Parts of these valves are inter- 
changeable with Crane A. A. R. in 
side screw globe valves except stem 
bonnet, gland and gland nut. 
page 44 of your Crane Catalog fo 
complete specifications. 


A.A.R. Forged Steel 


Ground Joint Unions 
WORKING PRESSURE: 300 Pounds Steo 


With ground joint, brass-to-steel sea 
these unions are made in female en¢ 
and Reducing Air Pump pattern 
with larger male end. Extra rugged 
Recommended for locomotive an¢ 
car piping subjected to vibration 
expansion and contraction. Corre 
sponding parts interchangeable wit 
other Crane A. A. R. unions. Femald 
end pattern sizes, % to 3 in., reducing 
type, 1% x 1 to 2 x 1% in. See page 
244 of your Crane Catalog. 





FOR RAILROADS 
«++ a truly complete 


piping materials service 


In addition to A. A. R. lines, Cran¢ 
serves the railroads with thé 
world’s most complete selectiot 
of valves, fittings, pipe. piping 
specialties and fabricated piping 
—in Brass, Iron, and Steel—fo 
all applications in shops, powe 
houses, service buildings, station 
and on rolling stock. Consu 
your Crane Catalog—or Cran 
Branch or Wholesaler. 
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Fast, Accurate Production 
with the new Warner & Swasey 
Taper Frame Bolt Turner 





Turning a locomotive frame bolt with a Warner & Swasey Taper 
Frame Bolt Turner on a Warner & Swascey 1A Universal Turret 
Lathe. Setup does not interfere with other tools in the hex turret used 
Sor normal turning operation of the turret lathe. 


pana shops are called upon to produce 
locomotive taper frame bolts and other accu- 
rate taper jobs in volume and on rush order. 


With a Warner & Swasey Taper Turner any 
length or diameter frame bolt can be turned, ready 


to drive in a few minutes. Only one cut is required It’s easy to set a new or reground cutter on center. 


ee J d . Adjustments for different diameter sizes are 
to turn the taper — accurately and to size. quickly made by setting scale and dial indicators. 


Size to be cut is controlled to extreme accuracy :, 
by direct reading scale and dial adjustment. ) i 


F Every railroad shop 

° ee should have this 

Other tools in hex turret sta- RE Meet Colnloyend 

WARNER tions are free for other turning Manual. It illustrates 


= a complete line of 


é jobs without wasting time for E turret lathe tools and 
SWASEY new tooling setups. Warner & a ae eee 


. ; able turret lathe dato. 
Ny Cored ebb XIN Mole) (3 Swasey, Cleveland, Ohio. i Write for free copy. 


4G 





YOU CAN MACHINE IT BETTER, FASTER, FOR LESS 
--»- WITH A WARNER & SWASEY 





Low Power 


Consumption 





BUILT INTO CP CLASS O-CE COMPRESSOR 


HE low power consumption of the 
heavy-duty Chicago Pneumatic Class 


O-CE Compressor is the result of large 
area, durable, quick-acting Simplate 
valves . . . streamlined air passages . . . 
multi-step capacity regulation .. . 
thoroughly effective intercooling and 


water jacketing and efficient lubrication. 


CP Class O-CE Compressor is of the hori- 
zontal, double-acting, water-cooled type 
with direct-mounted synchronous motor 
drive. Capacities range from 350 c.f.m. 
to 10,000 c.f.m., 80 pounds to 125 pounds 
pressure. Other sizes available for lower 
and higher pressures and for other 
types of drive. Write for Bulletin 726. 


ce KKKKKEE 
PNEUMATIC TOOLS 
erectric TOOLS 
nwrorautic TOOLS 
ROCK DRILLS 


KkKkekek ke ** 
AIR COMPRESSORS 
VACUUM PUMPS 
OlESeL ENGINES 

AVIATION ACCESSORigS 


CHICAGs CINTA Y-Walke 


= 


General Offices: 8 East 44th Street, New York 17, N.Y. 
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RIVETING! 


be comprehensive illustrated 


manual explains in detail the unique operating 


4 Aubiadaiha pin break, fush with outer head — 
no trimming required. 
Quick, easy driving. Jaw ft end 
move so as fo cause 


habowpecquphguliad 
pin by the gun jaws. Complete f earectg ww ied shed 
is very rapid and requires only one operator. 


6 Simple pod oem Sonmnstion. of Seta sevetee 
by merely examining the manufactured head 
the accessible side of the work. 


tha 
2480 BELLEVUE AVENUE 
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ENGINEERS...PRODUCTION MEN 





principles of the Huck Blind Rivet and the ad- 
vantages provided by this design—advantages 
proved by wide application in aircraft construc- 
tion and similar fields. Complete instructions and 
data are given for selecting the proper rivet 
length, drilling and dimpling the material, driv- 
ing the rivets, and inspection of driven rivets 
from the accessible side of the work. Other 
sections cover operation of the rivet gun and 


removal of driven rivets. 


Written particularly for engineers and produc- 
tion men, this new manual will be of interest to 
everyone concerned with sheet metal assembly 
problems. Send for your free copy today—on 


your company letterhead, please. 


MANUFACTURING CO. = 
DETROIT 7, MICHIGAN 
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**Sewing’’ metal into pressure-tight seams 


Lessons learned in SEAM WELDING war materials 
can cut your post war fabricating costs 


Seam welding operations, like the one above at General 
Outdoor Advertising Co., Jacksonville, Fla., are teaching 
us much that can apply to peace time products. Refine- 
ments in machine design, developments in special con- 
veyors and jigs, can cut production time on many items. 
Using uninterrupted current, speeds up to 108” per minute 
can be reached on thin gauges. Heavier stock requires 
interrupted current and may be welded into pressure-tight 
seams as fast as 78” per minute. 


Sciaky has a seam welder for your application. A new 
booklet describing our 180 KVA series machines and in- 


cluding much general information is yours for the asking. 
Write for bulletin 113-A. 


SCIAKY BROS., 4915 W. 67th ST., CHICAGO 38, ILL. 


Offices in New York, Washington, Cleveland, Detroit, Los Angeles 
Representatives in principal cities. Plants in London and Paris 


ELECTRIC RESISTANCE WELDING EQUIPMENT 
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MOI ADVANTAGES OF 


AJAX 


may FORGING MACHINES 


«3 in Conjunction with 
<= Hammers and 
Forging Presses 


eee 





<< 


Many forgings require the balling up of 
stock on the ends of bars to provide suff- 
cient volume of metal to fill the impres- 
sions of the hammer or press dies. This 
operation can be done faster and more 
an —_ on economically on Ajax Air Clutch Forging 
Dies and tools oe pe ng poise Machines than by drawing or fullering the 


shank from large stock. 


On other forgings, the upsetter can be used 
to supplement the press or hammer for 
punching holes, trimming flash, ironing 
out draft or upsetting flanges which can- 


not be formed in the press or hammer dies. 


MANUFACTURING COMPANY 
HE EUCLID BRANCH P. O. CLEVELAND 17, OHIO 
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ADVANTAGES IN HEVI-DUTY 
Cc a 
1) A marked economy over other methods, 
{2) A more uniform ase. 


(3) A more capid penetration rate 
£4) A beter control of case structure 


(5) Less grain growth, due to shorves time 
at heat. 





(6) Faster Packing and handling. 
(7) Ease of quenching. 
(8) Less Boor space required, 


With the 


POwer sit 


‘atON and + xpec 

fancy of g further s} Ortage, hea: treating depart 
‘ 

Ments must Qdopt e, ery labor -avINg device to Use 

les ae 

Ss may POwer for the same or larger Production 

The 


HEV} DUTY Vertical Retort Ff lela wer exception 
ally wel [capted for th}, Program of high ol dele lila tein 
With loy 


ale ls) POwer require 


Sively for Carb zing Nitridin 


9 


MeEnts. It jc SEG exten 


S Belale Malet: 1ening olale na -¥ 
Vires the minimum amount of sale lalttel | Operations relay | 
SUPErvision Write US today fo, Bulletin HD. 142~i5 may 
help you s; lve some of your heat 'reating problem: 
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BORING & TURNING 
LOCOMOTIVE 
TIRES 





STEEL - CUTTING 


TURNING 
PISTON 
RODS 


TURNING 
FRAME 


BOLTS Kennametal—the steel-cutting carbide invent- 
ed in America—makes practicable higher 
surface speeds, longer tool service between 
resharpenings, and exceptionally extended 

MACHINING tool life. Furthermore, roughing and finishing 
cuts may often be taken simultaneously with 

PISTON Kennametal-tipped tools. The resulting econo- 

VALVE STEMS mies in machining time and tooling costs are 
essential to the efficient operation of a modern 
railroad mechanical department. 


The accurate work made possible with Kenna- 
metal tools is of equally great importance. 





MACHINING Kennametal is tough, hard, durable—it “peels 
CROSS HEAD off’ the metal, instead of scraping it away. 

Kennametal-tipped tools bore driving wheel 
WAIST PINS tires straight and true, without taper, and pro- 


duce a mirror-smooth finish that minimizes 
possibility of fatigue failures that may develop 
from minute fractures caused by “scraping” 
MACHINING tools. They are equally distinctive for the other 
steel-cutting jobs illustrated at the left. 
SMALL Kennametal now costs less than one-tenth of 
abs what it did when introduced. Catalog 44 lists 
the latest prices, and describes the newest 
technique in high production carbide machin- 
ing. A copy will be sent upon request. 


ai a KENNAMETAL 





SUPERIOR CEMENTED CARBIDES 


:NNAMETAL Gue., LATROBE, PA. 


july, 1945 
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A FEW OF THE RAILROAD JOBS YOU CAN DO FASTER 
AND BETTER WITH A DIAMOND FACE GRINDER: 


Guides 

Chafing Plates 

Lateral Clevis 
Blocks 

Wedges 

Reverse Links 

Engine Truck 
Pedestals 

Spring Saddles 

Valve Cross Heads 

Plates and Guides 

Air Pump 
Cylinders 

Steam Pipe Joints 


Flat Spring 


Hangers 
Shear Knives 
Engine Truck and 
Trailer Boxes 
Engine Truck 
Cellars 
Spring Equalizers 
Link Blocks 


Locomotive 
Pedestal Caps 

Pedestal Cap 
Filler Blocks 

Eccentric Cranks 


oo" 


| 
\ 


Moet locomotive parts like this main driving box are being made 
of cast steel. But cast steel or cast iron make no difference to the 
Diamond Face Grinder. For example, this cast steel piece was 
faced 2 sides in 28 minutes floor-to-floor, removing a total of 
9/16” stock. | 

No special fixtures were used, only a magnetic chuck. And a 
better finish than was formerly obtained was produced at no 
additional cost. Had the piece been designed for face grinding 
much less time would have been required. 

Write for new Bulletin 44-G at once. See for yourself how 


many types of work you can face better and faster on a Diamond 
Face Grinder. 


“THE DIAMOND <D> THAT CUTS YOUR COSTS” 
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New 4-speed motor 
permits four speed 
changes without change 
of sheaves. (2-speed motor 
optional.) 


Motor is mounted on 

oil-resistant rubber 
to insure smooth, quiet 
operation. 


Individual % H.P. 
motor now operates 
coolant pump to provide uni- 
form flow of lubricant, inde- 
pendent of spindle speeds. 


New electrical controls 
have speed selector 





switch located conveniently 


& mS for the operator. 
X spit ¥s Ws e 









Increased rigidity of 
the machine is insured 


New developments have expanded the scope of uses for the 7 with longer base of heavier 
Oster No. 601 “RAPIDUCTION” lathe. 5 construction. 

Throughout the war, this SIMPLIFIED machine has made it 

possible for many companies to train new workers quickly z 

to high standards and release highly skilled operators to more ‘ 

complicated machines. MEMORANDUM 
Although low in price, the No. 601 “RAPIDUCTION” is 


actually a “custom-built” machine with optional features to Aunenatie Cink Capacity 


meet specific requirements. Examples are the two types of drive, B the Oster No. 601 “RAPIDUC- 
either WORM drive or DIRECT drive; and the automatically » TION” lathe remains un- 
indexed, six-station turret or the plain saddle with single changed: 1%” round bar; 1%” 
tool post. 


: ae 3 10 fv square bar; 1%” hex bar. 
Now, with the additional developments outlined briefly at 


the right, the Oster No. 601 “RAPIDUCTION?” offers greater 
values than ever. 





Inquiries are invited but 
iveries are uncertain due \| 0 e ~h (A 
to conditions beyond 
our control, 





AO LATHES. 


THE OSTER MANUFACTURING COMPANY e¢ 2030 EAST 61ST STREET, CLEVELAND 3, OHIO, U.S. A. 
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In Cleaning... 





Wa onTrol Aehion = Wanger/ 


Controlled Action= pH 


which is 9dr business, as in every- 

thing else where the natural laws 
of chemigtry and physics are involved, 
action and reaction should be kept 
under control. 


I" chemical cleaning and processing, 


‘ An industrial cleaning compound 
must have real strength with plenty of 
reserve power to do a good job con- 
sistently, day after day; but added 
strength is not always the answer to 
unsatisfactory results. You need the 
right kind of strength held in at the 
exact degree of cleaning power which 
is best for the particular job in hand. 
This calls for an accurate method of 
control—Kelite pH Control! 


By constant adherence to the pH 
chart, which accurately measures the 
cleaning power needed for every type 
of soil removal and shows the exact 
limits of safety for the surface being 
cleaned, Kelite has taken the guess- 


cr 


work out of chemical cleaning 
and processing . . . provided the 
key to maximum efficiency. 


Take a look at that operation 
you've been worrying about. If you 
think it might be handled with a little 
more speed or agility ... if you think 
costs may be running higher than ab- 
solutely necessary ...if the present 
method seems rough on the surfaces 
being cleaned or processed . . . call in 
your local Kelite Service Engineer. 


Executive Offices: 909 East 60th Street, Los Angeles 1. Manufacturing plants in 
Los Angeles, Dallas, Chicago, and Perth Amboy. Branches in principal cities. i 
*“*Kelite’’ Reg. U. S. Pat. Off., Chart copyrighted 1942 by Kelite Products, Inc. 








a, 














Let him show you how the application 
of pH Control can assure speed, econ- 
omy and safety in cleaning. 


Wherever there’s dirt, grease, 
grime, scale, corrosion or any unde- 
sirable deposit or contamination, Ke- 
lite materials with pH Control can 
solve the cleaning problem. 
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COMPARE 


Available at prices as low as 70c each—actually lower 
in price than many sizes of ordinary tools—Carboloy 
“Standards” are a ‘‘must’’ on any tooling program! 


Compare the prices of Carboloy “‘Standards’’—then com- 
pare the recognized results of their use! With Carboloy 
“Standards” you can quickly increase production, often 
doubling or tripling machine output; save machines and 
Manpower; reduce your tool inventory; step-up tool life to 
unprecedented periods of continuous use; obtain a quality 
of finish that substantially reduces polishing time; and 
effect a marked reduction in cost per piece produced. 


These outstanding advantages are immediately available 
to you when you specify Carboloy “Standards”. Stocked 
for prompt delivery in 10 styles, all common sizes, for 
cutting steel, cast iron, non-ferrous and non-metallics. 


CARBOLOY COMPANY, INC. 
11157 EAST EIGHT MILE ROAD DETROIT 32, MICHIGAN 


CHICAGO e CLEVELAND e HOUSTON e¢« LOS ANGELES « MILWAUKEE 
NEWARK e PHILADELPHIA e« PITTSBURGH e THOMASTON 


Also Sold by Leading Mill Supply Distributors 


CARBOLOY 


(TRADE-MARK) CEMENTED CARBIDES 


STANDARD TOOLS 


prices 


results 


Increased Production! 


Machines and Manpower 
Saved! 


Long Tool Life! 


Better Finish! 


Lower Cost per Piece! 
a 


Lower Tool Inventory! 
® 


Improved Product 
Quality! 


Send for Catalog 
GT-175R 





THE LANDMACO THREADING MACHINE 
ASSURES MINIMUM OPERATING COSTS 


The Landmaco Threading Machine is a precision tool capable of handling your threading operations 
economically. It is geared for high threading speeds with resultant maximum production. 


lts many exclusive features assure the greatest possible degree of accuracy, ease of operation and 
flexibility in making set-up changes. 


Write for Bulletin No. H-75 


LANDIS MACHINE COMPANY, eens °° Usa 


THREAD CUTTING MACHINES ¢ DIE HEADS ¢ COLLAPSIBLE TAPS * THREAD GRINDERS 
52 
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Bond metals at temperatures as 
low as 340° F. Reduce heat 
consumption . . . cut welding costs 


Now, without resorting to high tempera- 
tures, you can gain the advantage of the 
strong bonds formed by fusion welding. 
The most revolutionary welding devel- 
opment of modern times—EUTECTIC 




























CJ Send me full information for purchasing intro- 
ductory assortment of important Eutecrods for 
Production Salvage and Maintenance welding. 


Name 


EUTECTIC (Pronounced U-tec-tic) Reg. U.S. Pat. Off 


WELDING 





Gille 


RODS 


Low Temperature Welding enables you 
to join metals at temperatures below the 
fusion points of base metals. 

Eutectic welding rods and fluxes are 
available for joining all metals by means 
of gas—arc—induction—furnace and all 
standard methods of heating. 

Try Eutectic for Production—Salvage 
and Maintenance welding. 


EUTECTIC WELDING ALLOYS COMPANY * 40 WORTH STREET, NEW YORK 13, N.Y. 





L] Please send me The Eutectic Catalog "N-1 
containing complete information about Eutectic Low 
Temperature Welding and its 6 great advantages. 


Position. 















EER 








Address. 





Company. 
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HILE retooling for peacetime production 

awaits only the go-ahead signal to put 

your blueprinted ideas to work, don’t overlook 
the nucleus of your future production—the over- 
worked machine tools right on your floor, the 
equipment that must be restored to peak effi- 
ciency for economical and profitable operation. 
Leading manufacturers are already anticipat- 
ing this need, taking “physical inventory” of 
their basic equipment and initiating systematic 
Engineered Rebuilding programs by Simmons. 


Engineered Rebuilding goes beyond the mere 


90” Niles W heel Lathe being Engineered Rebuilt by 
Simmons for one of the country’s leading railroads. 
In foreground, dismantled parts of a similar lathe. 


restoring of a tool to originally designed capac- 
ity. Simmons techniques build in new utility 
and labor-saving devices. Beds and tables are 
lengthened, housings widened, and _ special 
motors and gear transmissions added where 
necessary. 

A new edition of “The Simmons Way” is just 
off the press, It will answer your questions about 
the ways and means of Engineered Rebuilding. 
Write for your copy today. 


SIMMONS MACHINE TOOL CORPORATION 
1825 NORTH BROADWAY, ALBANY 1, NEW YORK 


§ t 7 a, c i & MANUFACTURERS OF STANDARD AND SPECIAL-PURPOSE MACHINE TOOLS - ENGINEERED REBUILDING 
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Eliminates drilling and tapping studs- 
NELSON ARC STUD WELDING! 


Automatic stud welding saves time and ma- 
terial. It eliminates the costly operations of drilling, 
tapping, and hand welding bolts for studs. With the 
Nelson Stud Welder “flux-filled” studs are automati- 
cally end-welded to metal instantly. Uniform welds 
with full-fillet result every time. 

All standard stud diameters from % ,” to 34” are 
manufactured—all may be welded with the same stud 
welding unit. A standard welding generator is used. 
The equipment is portable and may be used effec- 
tively in any position or operated as a production 
unit from a fixed jig. (Multi-gun units are available 
for special production jobs.) More than 700 indus- 
trial plants and shipyards are using thousands of 
stud welders in time-saving applications. No previ- 
ous welding experience is necessary for operators. 
























The Nelson Stud Welder welding 
through locating template. 






STUD WELDED IN “2 SECOND! 



























Eliminates hand weld- 
ing to secure bolt or stud. 


Unsightly bolt head is 
omitted. 


Instead stud is welded to 
metal—equal in strength 
yet saves three or more op- 
erations! 









Complete fusion of 
stud to metal is obtained— 
a deep penetration. Fillet 
not only on outer surface of 
stud but complete binding 
through base. Automatic 
timing control and uniform 
heat produces these results 
—consistently and quickly. 





Gye For complete details, prices and catalog write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 


Dept. R, 440 Peralta Avenue 
San Leandro, California 


Cutaway view of stud weld 


Eastern Representative: Camden Stud Welding Corp. 
after etching with Nital. 


Dept. 122, 1416 South Sixth Street, Camden, N.]. 
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YOUR NEW 


Walworth Lubricated Plug Valve Catalog 


IS NOW READY! 















Between the covers of this 94-page book you will 
find ways that Walworth can help you with your 





problem of handling petroleum products... acids 
... condensates... mud... organic solvents... 
slimes ... slurries ... and many other “difficult” 
liquids where conventional types of valves do not 
give satisfactory service. It is to your advantage to 
have this informative, important data. 





A request on your company’s letterhead, will 
bring you a copy of Catalog 44L. Write now! 


WALWORTH 


valves and fittings 
Wri toda 14 AWARDS : 
ode Saanalbey / TO 4 PLANTS 60 EAST 42nd ST., NEW YORK 17, N. Y. 
on your Company letterhead 


_ 















DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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1 Hydraulic clutching 
and braking make it 
possible for the operator 
to start, reverse, or 
stop the spindle—as 
quickly and as effort- 
lessly as on many 
smaller machines. One 
easy movement of one 
lever is all it takes. 
Response is instantane- 


ous, smooth, positive. 





W 





Ask for literature. 






TURRET LATHES * AUTOMATIC LATHES * BALANCING MACHINES « SPECIAL MACHINE 





GISHOLT MACHINE COMPANY - 
Look Ahead...Keep Ahead... With Gisholt Improvements in Metal Turning 


Here’s a Gisholt advantage that pays big dividends . 
handle a broader range of work when the need arises. Take, for example, 
the Gisholt 4L Saddle Type Turret Lathe. A big machine, to be sure, 
yet its flexibility and ease of operation enable it to handle smaller work 


too. Here are a few of the reasons why: 







2 Power rapid 


traverse for the side 





carriage is provided 





not only for longi- 





tudinal movement 





but also for in-and- 





out movement of the 





cross slide. Here’s 





greater ease and 





speed for bringing 


tools quickly into 








cutting position. 


Adaptability is a fact that applies to both Gisholt Saddle Type and Gisholt 
Ram Type Turret Lathes. Make the most of it. Explore the possibilities of each 
type to assure the most flexible and economical set-up for your own production. 






























1293 E. Washington Ave., Madison 3, Wis. 





3 This massive cross- 
feeding hexagon turret 
is more accurate—more 
adaptable with its 16 
reversible feeds and 
automatic feed trips for 
both longitudinal and 
cross feeds. It can be 


locked rigidly on center 


for bar work—or chucking 


work with piloted tools. 





. . the ability to 
























































on ALL 


TYPES OF 
SLOTTING 























The 36” stroke Hy-Draulic Slotter speeds 
up production of big heavy slotting jobs. 
Powerful and rugged, it is fast, easy to 
operate, efficient. The early installation 
shown at upper right saved some 40% 
on machining crown brass fits. Later ma- 
chines make similar savings on a wide 
variety of work. 

Some of the Hy-Draulic Slotter features 


TIME-SAVER 


C 
\ 












that provide these operating advantages 
are: power rapid traverse in all directions; 
start, stop and jog buttons on handy pen- 
dant; centralized controls, built-in divid- 
ing head, tilting ram. These, and the 
basic advantages of hydraulic feeds, are 
described in a bulletin that will be sent 
to interested executives on request. Please 
ask for Bulletin 1921. 


KFORD, ILLINOIS 





ROCKFORD MACHINE TOOL CO., RO 
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SLOTTERS SHAPER-PLANERS 
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Users say: 
The first real tool holder 
improvement in 25 years! 

Exclusive vise-grip jaw eliminates 

rocking, because it exerts equalized 

pressure over full length of cutter 
channel, and not just at one point. 

Screw-operated jaw runs right to 

cutting edge and hugs bit so it 

can't slip, can’t sag, can’t break! 


Holds All Sizes and Shapes 
One Clark Adjustable Tool Holder 
takes 4 or more sizes of square, 
undersize, round or out-of-round, 
or narrow tool bits for cutting-off 
or special forming operations. 
Short bits and stub ends may now 
be used up. 


For Carbide Tools and Boring Bars 
In addition to standard Clark 
Adjustable Tool Holder with 15° 
cutter channel, there’s the Clark 
Parallel Tool Holder for better 
seating and better clamping action 
on carbide bits, threading tools, 
and boring bars. 


For complete information about 
Clark Adjustable Tool Holder, call 
your Clark Cutter Jobber today, or 
write for catalog RMF-7-TH 








SPECIFICATIONS 
SIZE TOOL CAPACITY 


1/8 to 5/16 
3/16 to 3/8 
V4 to 1/2 
5/16 to 5/8 


With 15° or parallel cutter channel 
either left or right hand. 





0 
1 
2 
4 
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Change Now to @tark 


Adjustable Tool Holder with Vise-Grip taw 


_— This tool holder 
presses me so 
hard at point 
of set screw— 
no wonder I’m 
breaking in two. 




















Fine, smooth, full- 
length grip of 
Clark Adjustable 
Tool Holder real- 
ly holds without 








stusesy 


Clark Tool Hold- 
er is best for me 
—adds years to 
my life! 









CARBIDE 


Boy! I like that 
extra support 
right to my cut- 
ting edge. 


CLARK @ CUTTERS 


oA 


Whee! Now I’m 
good for cutting- 
off or other op- 
erations. 
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WHEEL-and-AXLE 
Maintenance ! 


One way to keep rolling stock rolling is to speed up 
repairs. This takes modern equipment. R. D. Wood 
design ingenuity in hydraulic equipment makes pos- 
sible the quick, economical performance of vital work 
in railway shops. 


GENERAL SPECIFICATIONS : 


CAPACITIES: High pressure . . . 600 tons 
low pressure . . . 100 “ 

RAM: Diameter 16", Stroke 26” 

CLEARANCE: Between bors. . . . . 96” 
To resistance post . . . 20” 

POWER: Self-contained pumping unit driven 

by 15 H.P., 1200 r.p.m. motor. 

Major castings of normalized O.H. steel and 

generous use of Meehanite castings including 

end post, cylinder, rom, plunger heads, etc. 


This Wood hydraulic wheel press is an outstanding 
example. Requires no pit and has self-contained 
pumping unit and controls. A pneumatic pull-back 
device eliminates counterweights and gives a faster 
rate of ram return than is obtainable on ballast- 
weighted devices. It always pays to consult Wood 


Details sent upon request. engineers on hydraulic equipment requirements. 


0. W000 C0. emma 
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HYDRAULIC PRESSES AND VALVES 
FOR EVERY PURPOSE... 





It makes no difference — there's an 


“AMERICAN” for every job. 
“AMERICAN” Hole Wizard Radials are 


meeting the challenge of railroad shop pro- 
duction without a whimper. Day in and day 
out in the railroad shops throughout the 
country they are drilling, boring and tapping 
at top speed and at the same time are main- 
taining amazing standards of accuracy. 


Railroad shops that have established en- 
viable records for low cost production are 


using “AMERICAN” Radials. 





THE AMERICAN TOOL WORKS CO. 


Cincinnati, Ohio, U. S. A. 
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In'this severe test ARMCO 
ZincGrip is folded and 
refolded. Regular galvan- 
ized steel would flake 
badly at the corner to 
which the pencil points, 
but the coating én Zinc- 
GRIP remains unbroken. 





This is the famous “Handkerchief 
Test” on Armco ZINccRIP. 

It clearly shows how the special zinc 
coating stretches with the steel during 
severe fabricating operations. This 
means unbroken zinc protection for 
your passenger and freight car roofs 
and other parts. 

Regular galvanized steel, as satis- 
factory as it is for many uses, won’t 
take the severe draws or double-lock 
seaming required for many parts. The 
zine coating flakes off, and complete 
protection is lost. Naturally the equip- 
ment doesn’t stand up as long in 
service, costs money to replace. 





THIS IS THE ANSWER 


Armco ZincoriP solves the problem. 
Its specially-applied zinc coating 
clings tightly to drawn corners as well 
as the flat parts. No bare spots are left 
for corrosion to feed on. 

If your sheet steel car parts need 
zinc protection, we’d like to tell you 
more about Armco Zrncorip.* Just 
write the Armco Railroad Sales Co. 
Inc., 1671 Curtis Street, Middletown, 
Ohio, for our free booklet. 


ARMCO 
Railroad Sales Co. Inc. 


SARMCO PAINTGRIP, 2 special Bonderized surface treatment, is recommended for ZINCGRIP products requiring mmediate painting. 


RAILWAY MECHANICAL ENGINEER 














““SUPERRENCHES” 





Awkward, hard-to-reach adjustments present no prob- 
lem for these slim, taper-jawed “Superrenches”. Forged 
from alloy steel, they are thin enough to operate half 
nuts yet their strength is equal to that of the strongest 
wrenches made. 


Williams ““Superrenches” are available in a wide range 
of patterns, with openings 
from 3/16" to 3-1/8". When 
wartime regulations are 
lifted they again will be 
furnished in bright chrome 
finish. Sold by tdustrial Dis- 
tributors everywhere. J. H. 
Williams & Co., Buffalo7,N.Y. 


July, 1945 





A high strength steel that is readily welded and easily fabricated. May be hot or cold formed. 
Affords reductions in weight due to greater strength and resists corrosion and abrasion. 


JONES & LAUGHLIN STEEL CORPORATION 
PITTSBURGH 30, PENNSYLVANIA 
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TRAINS OF TODAY RUN ON THEIR 
MAINTENANCE-MEN AND TOOLS 


.... and here are two of 
the tools that help to 
keep them rolling 


The Newton Vertical Spindle Rotary. Pro- 


file Milling Machine is designed to meet... 
motion-shop profiling requirements. Built in. ~ 


two sizes, one with 32” diameter table and 
a larger size with 41” diameter table. 


The Betts-Bridgeford Three-Carriage Sete: 


nal Truing Lathe refinishes and burishes 


~~ worn journals on car wheel sets without re- 


moving the wheels. The third carriage turns 


and burnishes inside journals. With blocks 
in place, it serves as an Axle Lathe. 


NEWTON VERTICAL SPINDLE 
ROTARY PROFILE MILLING MACHINE 


BETTS-BRIDGEFORD THREE- 
CARRIAGE JOURNAL TRUING LATHE 


ASK THE MAN IN THE RAILROAD SHOP... . 
‘HE KNOWS CONSOLIDATED RAILROAD TOOLS 


BETTS * BETTS-BRIDGEFORD * NEWTON © COLBURN * HILLES & JONES * MODERN 


CONSOLIDATED 


MACHINE TOOL CORPORATION 
ROCHESTER 10, NEW YORK 





THE CINCINNATI HYPRO puaneR COMPANY 


CINCINNATI,OHIO 


Skilled Hands 


Cincinnati Hypro Vertical Boring Mills are created by the 
skilled hands of master machinists who have devoted a life- 
time to producing boring mills that have 


They are scientifically designed, superbly engineered for 
all types of heavy duty boring and turning. 



















These famous precision built boring mills have the speed, 
strength, power, rigidity—in fact everything to lower costs 
and increase profits. 


Consider a Cincinnati Hypro Vertical Boring Mill in your 
post war planning. 


Write for Bulletin RME-1 32-175 today. 























Sizes—54”" to 12’, inclusive, 
and 12’to 18’ Extension type. 


HYPRO 
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A few 


Simple rules 
to conserve 


carbide tools 





The conservation of carbide tools 
through proper handling and cor- 
rect usage is essential not only in 
war time but at any time for best 
production results and low oper- 
ating costs. 


These Firthite field service posters 
will help remind your plant oper- 
ators in simple, easy-to-take, under- 
standable manner, of the right way 
to make carbide tools do their 
utmost. 


Fill in and mail the coupon for your 
set of these free, 17’ x 22”, four- 
color posters. 


Bix 4itth-Stesling 


STEEL COMPANY 
OFFICES: McKEESPORT, PA. . NEW YORK - 
+ DAYTON » DETROIT - CHICAGO - LOS ANGELES 


@eeeeenvgaoeoeeoeeeeeeeeeeveee@aeee4asvpesenee 
FIRTH-STERLING STEEL CO., Dept. RAE—McKeesport, Pa. 


Please send us without obligation on our part___sets of Firthite 
Field Service Posters which we wish to display in our plant shops. 


NAME___ _ TITLE 


COMPANY 


ADDRESS 
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THE EDITOR'S DESK 








The boys are coming home. Many of those 
who are now being mustered out of service have 
been physically injured, some of them seriously. 
They have also had heart-rending experiences, 
with resulting severe mental shocks. These men 
are not looking for pity. They are comparatively 
young and are anxious to find their proper place 
in our economic and social program. What shall 
be our attitude toward them? How can we be 
of the greatest assistance, and particularly to 
those who are physically or mentally disabled or 
handicapped? This question has been asked 
many times and everything depends upon finding 
the proper answers. 


The American Museum of Safety, which sponsors 
a number of awards for exceptional safety per- 
formance, in seeking to find the answers dis- 
covered that the Center for Safety Education of 
New York University was engaged in making 
studies dealing with the utilization of handi- 
capped persons in industry. To facilitate this 
program the Museum granted an Arthur Williams 
Memorial Award for fellowship study, under the 
direction of the Center for Safety Education. 
This has made possible an early report in the 
form of a Safety Training Digest in Industrial 
Rehabilitation. 


REHABILITATING THE VETERAN 


This Digest contains findings based upon the 
rehabilitation practices of 25 industries that 


have given special consideration to the rehabili- 
tation of the physically handicapped, some of 
them over a long period and dealing with the 
most serious types of disability. The best prac- 
tices of these companies are also high-lighted. 
John V. Grimaldi, the holder of the fellowship, 
finds that “when the capacities of the disabled 
individual are properly matched: with the job, 
the disability ceases to be a handicap”. 


In referring to the neuropsychiatric veteran he 
suggests that “when he is returned to his former 
environment, the exaggerated manifestations of 
his functional mental-neurological disorder will 
probably subside”. In referring to such cases 
the Digest also quotes Col. William C. Mennin- 
ger, director of the Neuropsychiatric Division 
of the Office of the Surgeon General of the War 
Department, thus: “None is psychotic and very 
few are any less capable of holding jobs than 
before they went into the armed forces.” 


Copies of thé Digest may be obtained from the 
Center for Safety Education, New York Uni- 
versity, 8 Fifth Avenue, New York 11, N. Y., 
for a nominal price (35 cents for a single copy). 
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Crosshead Jobs 


LLUSTRATION shows one of the 
many recent installations of KING 
Boring Mills in leading railroad shops. 


Only three months in service, this 
KING 42” Mili has already attracted 
the attention of the machine tool 
supervisors. 


The job of boring and facing a cross- 
head is a natural for a KING Mill — 
both operations are performed simul- 
taneously. In addition to crossheads, 
this unit is also used for many other 
jobs — cylinder heads — valve bush- 
ings — packing rings — rod bushings 
and other locomotive parts within 
the chucking capacity range. 


KING Mills have made excellent rec- 
ords in many railroad shops — why 
not yours? Single column machines, 
30”, 36” and 42” swing — double 
column mills from 52” to 144” 
swing. All available with or without 
side head. 










A ACHINES EXCLUSIVELY 


CINCINNATI, OHIO 









































A Look through 
the Middle of the 





















{hee “AP” Decelostat truly rolls 

with the wheel and registers 
change in wheel retardation when 
brakes are applied. If the wheel slips, 
the high rate of retardation motivates 
the Decelostat to moderate the brak- 


Housing ing force and forestall slide. 


Cover 
Sensitivity is obtained with mechan- 


ical simplicity. The Decelostat shaft 
rolls on ball bearings, front and rear; 
its actuating medium is a simple 
spring cam. Mechanical design re- 
quires few parts— assures the opera- 
ting reliability that instantly identifies 


PERE EE I: wheel slip and softens the brake. 


WuHen Wueet Sup IMpenps 


Westinghouse Air Brake Company 


Wilmerding, Pa, } 
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Today’s 
Staybolt 
Job is 


OY, 


but so Is 





This view inside a firebox shows 
some of the thousands of staybolts, 
made from Byers Staybolt Iron, 
that help to keep this locomotive’s 
availability high, and so help the 
railroads to continue their miracles 
of transportation. 

During this war period, locomo- 
tives have probably handled heavier 
loads at higher average speeds, 
and gone further between shop- 
pings, than ever before in history. 
And it is worthy of note that on an 
overwhelming majority, the stay- 
bolts that helped do the job were 
wrought iron. As many an old boiler 
maker will say, there’s no substitute 
for this time-proven material. 

Byers Staybolt Iron reinforces 


the natural advantages of wrought 
iron with a number of special ben- 
efits. The resistance to vibration 
and shock that’s so important in 
staybolts depends on the combina- 
tion of silicate slag fibers and high- 
purity iron body, which gives a 
structure like that of a stranded 
wire cable. The tremendous reduc- 
tion used in producing Byers Stay- 
bolt Iron—over 50,000 to 1—gives 
the best slag distribution. 

, Every step in manufacture is 
carried on under close control, so 
that Byers Staybolt Iron is unus- 
ually uniform in analysis, structure 
and dimension. The material is 
ductile and malleable which facili- 
tates heading. And it has excellent 


CORROSION COSTS YOU MORE THAN WROUGHT 








resistance to corrosion and to high 
firebox temperatures. Of especial 
importance to roads with exten- 
sive locomotive repair or con- 
struction programs is the favorable 
delivery situation on Byers Stay- 
bolt Iron. Not only are we able to 
take care promptly of the require 
ments of the military . . . we are 
also able to fill promptly the needs 
of domestic railroad users. 

Over 75 railroads have utilized 
Byers Staybolt Iron, which is an 
excellent index to its service qual- 
ities. You can order Byers Staybolt 
Iron for fabrication in your own 
shops or specify it when you order 
from a staybolt manufacturer. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 








IRON 





FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 
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Test-Plant Tests of Pennsylvania 
Duplex Locomotives" 


I[n the last ten years the increasing weight and length 

of passenger trains, combined with a continually rising 

demand for speed, has focused attention on motive-power 

design for this exacting type of service. The 4-8-4 type 

steam locomotive has been quite generally accepted in the 
24 
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Fig. 1—Draft losses through the boiler 


United States as the best answer in this field, especially 
as it can double efficiently in fast-freight service. 
Coincident with the use of the 4-8-4 for fast, heavy 
service came a breakdown of the old habit of changing 
locomotives with the varying characteristics of the ter- 
rain. The 4-8-4, with its big boiler and high wheels, is at 
its best possibly over fairly level country, but its weight 
also enables it to do an effective job in mountainous 
regions. This resulted in longer and longer locomotive 
runs until now it is common to run this type of locomo- 





* From a pom presented before the May 17 meeting of the New York 
Railroad Club. 


t Chief engineer, Baldwin Locomotive Works. 


By Ralph P. Johnsoni 


The type proposed by Baldwin 
and fitted with poppet valves 
developed over 6,500 i.hp. with | 
a steam rate of 15.4 lb. — Over 
100,000 lb. of evaporation per 
hr.—Mechanical efficiency high 


tive as much as 1,800 miles at a time. This type of 
operation makes monthly averages of 20,000 miles fairly 
common. 

Naturally, the more intensive use of power showed 
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Fig. 2—Steam and smokebox temperatures 





The Pennsylvania T-1 locomotive 
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Fig. 3—Heat balance 


the necessity for high-class maintenance and justified 
the use of such devices as roller bearings not only on 
axles but on main and connecting rods as well. Designers 
began to give intensive thought to means of increasing 
availability and lowering maintenance time and costs. 

One of the means for accomplishing this which sug- 
gested itself was the lowering of the piston thrust on 
crank pins by using four smaller cylinders in place of 
the two cylinders of conventional design. Many of the 
modern 4-8-4 type locomotives with boiler pressures 
around 275 lb. per sq. in. have piston thrusts of 160,000 
lb. and one fleet with 300 Ib. per sq. in. boiler pressure 
has 185,000 Ib. Such thrusts require large crank-pin 
bearings, but the lengths of crank pins are restricted by 
clearances and the diameters by available space in the 
wheel center. With four cylinders the piston thrust can 
be cut in half and, even with 300 Ib. per sq. in. boiler 
pressures, can be brought down to 90,000 Ib. This smaller 
load makes possible smaller bearings at the back end of 
the main rod and eliminates heavy moving parts. 


Why the Four-Cylinder Locomotive? 


Four-cylinder iocomotives have been common for years, 
but with articulated frames. Such engines while power- 
ful, were not suited to high speeds, since the front unit 
is not sufficiently stable ; spring-centering devices are not 
effective against slight lateral displacements. In addi- 
tion, the hinged connection between front and rear units 
has always been a high maintenance item. A four- 
cylinder arrangement, with a rigid frame and rear cylin- 
ders between the two groups of driving wheels had been 
proposed by the Baldwin Locomotive Works several 
times, notably in March, 1932, to the Baltimore & Ohio, 
in December, 1935, to the Florida East Coast, and in 
January, 1936, to the New York, New Haven & Hartford. 
This design had been rejected in all cases on account of 
the long rigid wheelbase. George Emerson of the B. & O. 
attempted to overcome this objection by building a four- 
cylinder, non-articulated locomotive in 1937, with the 
rear cylinder back of the driving wheel. This arrange- 
ment, however, is undesirable for various reasons: 

(1) The cylinder, guides, and crosshead are in a very 
dirty location. 


(2) The location is cramped and inaccessible and it is 
difficult to get steam and exhaust pipes into the available 
space. 

(3) The rear unit is running “backward” in forward 
motion, which means that the crosshead thrust is down- 
ward and multiple-bearing guides have to carry this addi- 
tional load entirely on the ledges. 

(4) A very short main rod is required unless the 
cylinder is placed far under the firebox. 

(5) Very little is gained in overall length of locomo- 
tive as saving in rigid wheel base is cancelled by longer 
overhang due to moving the grate further to the rear to 
avoid contraction of the ash pan by the rear cylinder 
saddle. 

For the above reasons we prefer the four-cylinder loco- 
motive of our own design. 

In addition to the lower piston thrusts of the four- 
cylinder type, the arrangement allows the use of a shorter 
stroke, as less strength is required for axles and crank 
pins and the smaller diameters allow them to be placed 
closer together in the wheel centers. This, in turn, results 
in lower piston speeds. As indicator-card areas are gov- 
erned by revolutions per minute and piston speeds, the 
lower piston speeds give a bigger card area and, hence, 
higher mean effective pressures. 

Furthermore, this type of locomotive permits the most 
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Fig. 4—Saving effected by the feedwater heater 


simple driving-rod arrangement with the best possible 
conditions at the main side-rod connection which need 
only be large enough to transmit the load to one pair of 
drivers as contrasted with the large side-rod connection 
necessary on a 4-8-4 type locomotive to transmit the load 
to three pairs of drivers. 

Again, it is a fundamental fact that as the number of 
coupled drivers increases, so also does machine friction. 
Splitting up the drivers of a 4-8-4 type locomotive into 
two groups, as in the 4-4-4-4 type, or of a 2-10-4 type into 
a 4-4-6-4 type, reduces the machine friction, thus giving 
higher drawbar pull, especially at high speeds, 

When Baldwin first started work on _ four-cylinder 
designs, a commercial poppet-valve gear was not avail- 
able, but even without the poppet valve one of the most 
favorable aspects of the four-cylinder type is its im- 








High Points of Tests of Pennsylvania T-1 Class Locomotives 








Firin Pressures, Ib. Super- 
T.F. Total Total rate, Ib. ao Steam heat, 
Test Test Speed, from Steam evapora- coal con- per sq. ft. Steam Exhaust temperature, deg. 
No. designation m.p.h. i.hp. rate, Ib. tion, Ib. sumption, Ib. per hr. I.hp. Boiler pipe passage eg. F. F. 
1,473 160-50-F 38 47,743 16.3 80,620 13,703 150.1 4,838 296 292 18.1 741 322 
1,427 240-40 57 40,094 15.6 96,574 19,340 211.8 6,105 297 292 19.3 738 319 
1,406 280-30 67 34,004 15.4 94,236 16,970 185.9 6,021 293 281 15.3 738 320 
1,442 320-35 76 31,993 15.3 101,583 22,629 247.8 6,484 294 286 29.4 799 381 
1,414 360-25 86 28,737 15.4 102,816 18,370 201.2 6,552 295 287 24.2 757 339 
1,444 400-20 95 25,832 14.7 97,949 19,536 214.0 6,544 295 288 25.0 781 363 
1,448 420-20 100 25,048 15.6 105,475 24,000 262.9 6,666 296 288 25.9 728 310 
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proved ability to handle steam through four piston valves, 
rather than two. A 4-8-4 type locomotive with a 27-in. 
cylinder and a 12-in. piston valve is definitely crippled at 
speeds by the inability of the valve to handle steam effi- 
ciently. In the case of an equivalent 4-4-4-4 type we 
would have four 20-in. diameter cylinders and four 12-in. 
diameter piston valves, which is equivalent to a 24-in. 
piston valve with a 28-in. cylinder, as the area of two 
20-in. cylinders is the same as that of a 28-in. cylinder. 
Thus, the ratio of valve diameter to cylinder diameter is 
increased from 44 per cent on the 4-8-4 type to 86 per 
cent on the 4-4-4-4 type, with a consequent ability to 
handle steam more efficiently. 

All of these considerations prompted the Baldwin Loco- 
motive Works to place a stock order to design and build 
a 4-4-4-4 type locomotive for demonstration purposes in 
high-speed heavy passenger service, and this decision was 
made in October, 1939. However, before we could build 
this demonstrator, a great railroad company stepped in 
and gave us an order. 


The Pennsylvania T-1 Class 


The Pennsylvania in 1937, in search for better steam 
power, had formed an advisory committee composed of 
the chief engineers of the three largest locomotive builders, 
and as a result of their work built at Altoona the four- 
cylinder locomotive known as the S-1. This was ex- 
hibited in 1939 and 1940 at the World’s Fair in New 
York. After the Fair this locomotive was placed in serv- 
ice, but was necessarily restricted to certain territories on 
account of its large size. Nevertheless, the Pennsyl- 
vania’s experience with this locomotive convinced them 
that the four-cylinder rigid-frame type had many advan- 
tages. Further, they were forced to a considerable 
amount of double-heading of passenger trains, so when 
the Baldwin Locomotive Works submitted their specifica- 
tion for a four-cylinder type, smaller than the S-1 but 
more powerful than any other passenger locomotive yet 
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Fig. 5—Steam pressure losses from the boiler to the cylinders 


designed, the Pennsylvania promptly placed an order for 
two on July 30, 1940. They gave the class number 
“T-1” to these two locomotives and, thus, became the 
pioneer railroad in the use of this new engine. 

The locomotive was designed to haul a trailing load of 
880 tons (eleven 80-ton passenger cars) at 100 miles per 
hour on level, tangent track, and to traverse 15-deg. 
curves at a maximum speed of 15 m.p.h. It was expected 
to evaporate a maximum of 85,000 lb. of water. When 
first planned, piston valves were considered, but before 
being built tests by the Pennsylvania with a poppet-valve 
gear on one of their K-4s, a 4-6-2 type locomotive, indi- 
cated at least a 20 per cent improvement in efficiency.* 
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As the proposed locomotive was intended to operate at 
speeds of 100 m.p.h. and over, the Baldwin Locomotive 
Works recommended that the two locomotives, to be 
known as the T-1 class, be equipped with this type of 
gear. To this the Pennsylvania acceded.t+ 

The first of these locomotives was delivered to the rail- 
road on April 22, 1942, and the second on May 21, 1942. 
The front ends required some adjustment for proper 
steaming and the locomotives were then placed in fast- 
passenger service between Harrisburg and Chicago. 

Locomotive No. 6110 made its first through test run 
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Fig. 6—Steam per indicated horsepower hour 


from Harrisburg, Pa., to Chicago with a train of 14 
coaches weighing 1,000 tons. It had no trouble in better- 
ing the normal schedule, leaving Crestline, Ohio, 15 min. 
late and arriving at Fort Wayne, Ind., 5 min. ahead of 
schedule. It left Fort Wayne 3 min. late and arrived in 
Chicago 10 min. ahead of schedule. From Crestline to 
Chicago the speed was consistently around 100 m.p.h. 

On another test trip, locomotive No. 6111, hauling 16 
cars, covered 69 miles on the Fort Wayne division at an 
average speed of 102 miles per hour. 

These locomotives proved themselves so powerful that 
they were reserved for heavy passenger trains which 
otherwise would require double heading. 

In April, 1944, locomotive No. 6110, having accumu- 
lated about 120,000 miles in road service, was sent to the 
Altoona test plant for a complete test. The test plant was 
rebuilt to accommodate her and a test program devised 
to explore her capabilities thoroughly. 


Steam Passages and Gas Areas 


In order to keep the pressure drop from the boiler to 
the cylinders as low as possible, the steam passages were 
made large. They are shown in the table. 





Areas of Steam Passages 


Sq. In. 
Dry pipe hw 6 Ft 78.9 
SE ek Stead vasekesl <mstectmectaienl ese» 137.6 
E>. ci P ae ain ss : 101.7 
Steam pipe (each) ....... 63.6 





The resistance of the flues to the passage of the 
gases of combustion depends upon the area of the open- 
ings through the flues and the hydraulic depth of the 
flues (hydraulic depth is the cross-sectional area of the 
flue through which the gases flow, divided by the gas- 
swept perimeter). As this resistance is an important 
factor in the capacity of the boiler, these dimensions are of 
interest. 





* For road tests of Pennsylvania locomotive No. 5399 equipped with the 
Franklin system of steam distribution see the April, 1941, Railway Me- 
chanical Engineer, page 125. For the results of test-plant tests, see the 
May, 1941, Ratlway Mechanical Engineer, page 169. 


¢ For a description of the Pennsylvania T-1 locomotive see the January, 


1943, Railway Mechanical Engineer, page 1. 
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Gas-Flow Proportions of the Boiler 
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As delivered, the railroad felt that steaming required 
more careful attention to firing than was desirable and, 
therefore, experimented with various stacks, nozzle diam- 
eters, diaphragm and table-plate arrangements. 

All nozzles were of the 5- or 6-point star type and their 
area was changed by varying the width of the outer edge 
of the slots. Two 5-point exhaust nozzles with an area 
of 43.1 sq. in. were finally selected. 

The locomotive has separate exhaust stands for each 
pair of cylinders. They are connected together. As the 
steam for the feedwater heater is taken from the rear 
cylinder exhaust, a smaller exhaust tip was tried in the 
rear exhaust stand to compensate for this but showed no 
advantage. 

Originally each exhaust stand had a separate 19-in. 
stack. Two 21-in. stacks were tried, the spacing between 
them varied, and the two 19-in. stacks joined to form one 
oval stack. None of these changes showed marked im- 
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Fig. 7—Drawbar pull and drawbar horsepower corrected for a 
water rate of 100,000 Ib. of steam per hour 


provement, but the oval stack was finally adopted as it is 
an easier casting to make and weighs less. A 6-in. radius 
on the bottom flare gave the gases an easier entrance into 
the lift pipe than the original 1%-in. radius. 

The “cinder-buster” type of front end in addition to 
diaphragm and table plate of the conventional type, has a 
vertical baffle at the front of the table plate with an open 
space in front of the baffle between it and a sheet of 
netting at the extreme front of the smokebox. 

Fig. 1 shows the drafts taken at different locations 
to show the loss through the several parts of the boiler. 
It will be noted that at normal rates of firing—i. e., 150 
lb. per sq. ft. of grate area—the draft is 15 in. of water 
and that the greatest draft required is through the flues 
at all rates of firing. 

The table-type grate bars are 934 in. wide with 
136146 in. square holes on a side, giving an area with 
the openings between bars of 14.93 sq. ft., or 16.4 per 
cent of the total grate area for air admission. 


The Test-Plant Results 


Tests were made at speeds of 38, 57, 66, 76, 85, 95, and 
100 m.p.h. and at various cut-offs from 10 to 50 per cent, 
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with full throttle, and there were various other mis- 
cellaneous tests run for special purposes. 

Coal used was a high-volatile, run-of-mine, Westmore- 
land County, with all slack under % in. screened out. Its 
calorific value was 14,123 B.t.u. and ash content 7.58 
per cent. 

The only specific requirement given the railroad when 
placing the order for these two locomotives was that 
they should be capable of hauling a train of eleven 80- 
ton passenger cars at 100 m.p.h. on level tangent track. 
Based on the Davis formula for train resistance, this 
requires a drawbar pull of 11,200 Ib. In service the 
locomotives have considerably exceeded this requirement, 
having hauled 16 cars at an average speed of 100 m.p.h. 
over typical stretches of road. Test-plant records show 
such performance to be easily possible, a cylinder trac- 
tive force exceeding 25,000 Ib. having been obtained at 
420 r.p.m. (100 m.p.h.), which is considerably more than 
required to haul the locomotive and a 16-car train. 

The calculated evaporation, based upon the Baldwin 
80-lb. rule, including feedwater heater, is 82,000 Ib. 
Actually, this has been greatly exceeded, a maximum of 
105,475 Ib. having been obtained on the test plant. Road 
performance also shows that the calculated evaporation 
is being consistently exceeded in service, which can be 
credited to the large furnace volume which supports a 
high rate of combustion. 


Boiler Performance 


Steam temperatures were taken in the header to the 
front and rear cylinders where it joins the steam pipe 
leading from the superheater header. Fig. 2 shows these 
temperatures at various rates of firing, compared with the 
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Fig. 8—Tractive force of the T-1 locomotive compared 
with that of a 5,400-hp. Diesel locomotive 


temperatures of the smokebox gases. The high degree 
of superheat obtained at even relatively low rates of 
evaporation is outstanding. This is interesting as it is 
being obtained with a single-loop Type A superheater. 

The maximum capacity of the boiler was found in a 
test at a speed of 100 miles per hour, full-throttle, 20 
per cent cut-off, and a firing rate of 252.2 lb. of dry coal 
per sq. ft. of grate area per hour. The evaporation in 
this test was 105,475 Ib. of. water per hour. 

The efficiency of the boiler and furnace at various rates 
of firing ranges from 65.5 per cent when burning 50 Ib. 
of dry coal per sq. ft. of grate area to 43 per cent when 
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Composite gondola built at Milwaukee shops 


Tur Chicago, Milwaukee, St. Paul & Pacific has pio- 
neered in the development of all-welded cars, both 
freight and passenger, and in the last ten years has 
designed and constructed at its Milwaukee, Wis., shops 
about 250 lightweight passenger cars, and over 12,000 
freight cars of various types. 

Of the recent groups of cars constructed, 735 com- 
posite gondola cars were designed to carry all manner of 
loads—bulk sand, gravel, coal, pipe, steel shapes, plates, 
etc. Classified as all-purpose utility gondola cars, they 
average around 44,800 Ib. and were turned out at the 
rate of eight cars a day, or one each hour in a car shop 
arranged to stress flexibility of production layout. 

Frames were constructed almost entirely by welding, 
following an accepted standard design. Car sides and 
floor were of wood. Utility features incorporated in 
the car design included six hinged drop doors in the 
floor, operated manually from the side. 





* Information presented in this article was compiled by representatives 
of the Milwaukee mechanical department and of the Air Reduction Sales 
Company which supplied all photographs except that of the finished car. 





Welding of center sills supported on jig positioners 
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90-ton all-purpose composite 
gons are built by welding at the 
Milwaukee shops — Production 
is eight cars a day 


This accomplishment was not without precedent in the 
Milwaukee shop, where ever since 1934 freight cars 
have been constructed by position-production methods 
employing erection lines supplied by subassembly flow 
lines. Year by year new economies—savings in labor 
and materials—have been realized through increasingly 
efficient use of the techniques of all-welded construction. 

High strength, durability and weight saving are 
primary objectives of Milwaukee construction methods. 
It was in this shop that the first lightweight passenger 
car on the Milwaukee was constructed in 1934. This 
car, 30,000 Ib. lighter than its predecessors, has proved 
many times over in ten years of continuous service to 
be equally successful from the standpoints of both opera- 
tion and maintenance. During the intervening years 
great improvements were made in welding procedures, 
designs, and construction of jigs for both passenger and 
freight cars. As a result, further weight savings were 
achieved along with higher utility and facility of con- 
struction, all without any sacrifice of necessary strength 
in the finished car. An important part of the saving in 
weight, it should be mentioned, is achieved through 
the use of low-alloy steels in place of plain open-hearth 
steels. 

As an illustration of the possibility of savings in 
weight reduction, the 50-ton, 40-ft. 6-in. and the 50-ton, 
50-ft. 6-in. box cars, built at this shop, netted a weight 
saving over the conventional car up to 4% tons a car, 
and at the same time produced a box car that was wider 
and higher and had greater cubic capacity than any 
other car built in the country within A. A. R. clearance 
limitations. Statistical data has been developed indi- 
cating that for each ton of weight reduction made in a 
freight car, a minimum saving of $12 per car per yéar 
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Side-frame assembly—Note the shop-made hold-down clamps on this jig 


can be effected. For passenger cars which make about 
ten times the yearly mileage of a freight car, the savings 
are calculated at $120 per car per year for each ton 
of weight reduction. 

With the all-welded type of construction, fitting-up of 
parts to ‘the various assemblies requires simple jigging 
and, therefore, only a minimum of mechanical skill, an 
important and somewhat rare commodity. The same 
applies largely in the fabrication of parts, inasmuch as 
this fabrication consists for the most part merely in 
using steel structural plates, sheets, bars, etc., purchased 
to the most economical mill tolerance and then sheared 
or cut with an oxy-acetylene machine. 

Plate up to ¥% in. is used and electrodes up to %¢ in. 
in diameter. At junctures of important stress points, 
deep fillet and vertical welding are employed. 

Selection of arc welding equipment has kept pace in 
the shop with developments such as the trend toward 


larger electrodes and higher welding heats. Also, where- 
ever possible, simple positioning devices have been in- 
stalled to insure the best work from operators whose 
ability in flat or downhand welding may not be matched 
by proficiency in welding in the horizontal, vertical and 
overhead positions. For the most part, the shop is 
equipped with 300-amp. welders which are considered 
best for this work, although a few smaller and a fey 
larger capacity machines are also used. The %¢-in. 


diameter electrode is the size most commonly used. 


Two Erection Lines 


The shop production plan involves two erection lines 
with subassemblies feeding in. The cars move along 
the line in scheduled progression from one specialized 
erection position to another. Adequate time is allowed 





Drop ends are assembled on a table-size jig—Ends drop inward from 
hinges at the bottom 


for the orderly distribution of material and men to eac! 
position. 

The erection lines are two parallel stretches of stan 
ard gauge track. Beside them run other supplementar 
lines inter-connected by switches strategically placed to 
insure steady production flow over the entire network 
After initial fabrication work is completed, prefabricated 
sections are stacked at appropriate positions alongside 
the first erection line. Here the bulk of the actual heavy 
construction work is completed before the car rolls 
onto the next erection line to receive wooden flooring 
and undergo various finishing operations. 


Cross-bearers tacked and weld- 
ed on rotating positioner 
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Underframe assembly is welded on the trucks at the head of the 
assembly line 


Construction of the Cars 


As shown in an illustration, center sills are arc 
welded on two sturdy jig-positioners close beside the 
erection line. At this stage they are welded on only 
one side. Then holes are cut with a hand torch in 
A.A.R, Z-26 center-sill sections 12% in. deep, and the 
sections are assembled with center filler, striker, draft 
gears, air cylinder, lever guides, slack adjusters and 
couplers. 

Assembly of center fillers is facilitated by use of a 
positioner and alignment frame which allows easy and 
unlimited repositioning of the work so that the operator 
may have ready access to all weld areas and may do the 
entire job by downhand welding. Before the war, cast 
center fillers and strikers were used, but with the in- 
creased scarcity of cast stee!, a welded substitute which 
has proved satisfactory was designed. Principally built 
up from plate sections, it still includes one small cast 
portion and thus stands out as an interesting example 
of the potentialities of combined cast and welded fabri- 
cation. 

Cross bearers are tacked and finish-welded on a com- 
bination jig and positioner consisting mainly of a long 
trunion-mounted horizontal shaft. The work is reposi- 


Uprights on underframe hold 
parts of first major assembly 
in line for welding 
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tioned by rotation of the shaft while the side, top and 
bottom plates are held in correct alignment by saddle and 
wedge jigging devices. Bolster assemblies are welded on 
a rotating shaft positioner very similar to this. 

Fabricated car parts are stacked on sturdy low-slung 
trucks and wheeled to positions on the erection line. 
Lighter subassemblies and additional material are moved 
on lighter trucks like those in the background of one of 
the views. 

Drop doors are fabricated by welding on special posi- 
tioners. Included in their assembly are a door base plate, 
Z-iron stiffeners and a T-iron catch to engage with the 
door locks. The T-irons are produced by slitting at the 
steel mill or in the shop by cutting with an oxy-acetylene 
machine torch. 


Provision for Contraction 


No special effort is made to prevent distortion in many 
of the subassemblies. In some instances jigs are designed 
with the deliberate intention of introducing a slight cam- 
ber into the assembly. This camber acts as compensation 
for subsequent contraction of the welds, thereby elimi- 
nating distortion in the finished part ; however, in welding 
heavy material this is not necessary. 
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Fabricated car parts are carried to erection line on hand trucks— 
On the truck in the foreground are bolsters and cross-bearers 
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The locomotive shop and 
the yard for the storage 
of assembled locomotives 


Lissian Locomotives 


The boiler section as received from the builder’s 
plant 








Above: How the frames and running gear of the Russian 2-10-2 loco- 
motives are received from the builders— Below: The shop ‘interior 


Railway Mechanical enaion’s 
‘ JULY, 5 





Tue District _ Transportation 
Office of the U. S. Army oper- 
ates this plant at Portland, Ore., 
for assembling Russian 2-10-0 
locomotives preparatory to load- 
ing them on shipboard in the Co- 
lumbia River. The locomotives 
are received from the American 
Locomotive Company and the 
Baldwin Locomotive Works. All 
photographs are from the U. S. 
Army Signal Corps except as 
otherwise noted. 








Top: A completely assembled locomotive 
moving out of the shop to the transfer 
table—Center: From the transfer table 
the locomotives and tenders are moved 
into the storage yard—Below: The trestle 
leading from the yard to the loading 
dock—Right: This locomotive will soon 
be secured in the hold 





Photo courtesy of Willamette Iron & Steel Corp. 
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Use of Metallic Are Welding in 


Fabricating Pressure Vessels” 


Tue development of the welding process, with respect to 
the construction of pressure vessels has advanced to such 
a state that the great majority of all pressure vessels built 
today are of welded construction. This development of 
the welding process originated with the building of oil re- 
finery vessels. The first metallic arc weldéd pressure ves- 
sel for the oil industry was fabricated by the writers’ com- 
pany in 1925. 

By the beginning of 1925, the oil industry was becom- 
ing very much concerned over the safety of its pressure 
vessels. Riveted and forge-welded vessels were proving 
absolutely inadequate for such service. Two major ac- 
cidents at this time, involving considerable loss of life and 
property emphasized the need for drastic changes in pres- 
sure-vessel fabrication. The impossibility of keeping riv- 
eted vessels tight under the conditions gf wide tenpera- 
ture and pressure fluctuatiom imposed, created a fire haz- 
ard of a most serious nature. The process of forge weld- 
ing was not developed to a point where consistently high 
quality forge welds could be obtained. Adequate inspec- 
tion methods were not available at that time to detect in- 
ferior workmanship. 

Our company was a pioneer in the development of 
coated electrodes which produced ductile weld metal suit- 
able for pressure-vessel welding. The coated electrode 
was initiated in 1917, and by. 1925 the process of produc- 
ing sound and ductile welds had been proved. Based upon 


* A paper prepared for the 1944 proceedings of the Master Boiler Makers’ 
Association. 


+ Engineers, A. O. Smith Corp., Milwaukee, Wis. 


By Charles M. Seudder{ 
and 
John J. Chyle* 


Many steps in building of 
unfired vessels by welding 
applicable to locomotive 
boilers — Good engineering 
and shop practice essential 


this development the first metallic arc-welded oil crack- 
ing still was shipped to the Texas Company in July 1925. 

Although the problem of producing high-strength, 
ductile welds had been solved, it was soon realized that 
certain elements of construction such as heads, manways, 
nozzle connections, etc., were improperly designed. This 
fact was emphasized through the subjecting of all-welded 
vessels to much higher pressure tests than had been pos- 
sible with riveted vessels. To solve these problems ade- 
quately, full-sized vessels were tested to destruction and 
various measures taken to determine the behavior of the 
critical parts and points where modification or reinforce- 
ment appeared necessary. Economic and efficient design 
demands that all parts of a vessel have approximately the 


Welded seams are X-rayed to disclose defects 
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This large high-pressure accumulator was fabricated by welding 


same factor of safety. In order to obtain the information 
necessary to produce such a design, some 23 full-sized 
vessels were tested to destruction by our company. As a 
result, present-day all-welded designs are well balanced 
as to the factor of safety of the various parts. 

For a great many years all types of pressure vessels 
have been the subject of regulations concerning their con- 
struction to insure safety. One of the early groups con- 
sidering such matters was the A. S. M. E. Boiler Code 
Committee which wrote a code covering riveted and other 
contemporaneous types of construction as applied to 
steam boilers. The all-welded pressure vessel fell outside 
of any code regulations at the time of its inception and 
remained outside of the codes for a considerable period 
due to the hesitancy of the code bodies to approve metal- 
lic are welding. Other groups having to do with the pub- 
lic acceptance of pressure vessels, such as the Interstate 
Commerce Commission and some of the insurance com- 
panies, were also very slow in accepting metallic arc 
welded construction and in recognizing its advantages. 

As the A. S. M. E. Boiler Code was primarily written 
for steam boilers, its early regulations did net adequately 
cover refinery vessels. Therefore, the American Petro- 
leum Institute in co-operation with the A. S. M. E. de- 
veloped a code designed primarily to apply to such ves- 
sels and which is now known as the A. P. L-A. S. M. E. 
Code for Unfired Pressure Vessels. At the present time, 
the two codes call for a factor of safety of four, based 
upon the minimum tensile strength of the steel. Welded 
joints are assigned efficiencies varying from 80 to 95 per 
cent for fully penetrating butt welds. A definite proce- 
dure is outlined for qualifying welders and for the pro- 
cedure to be used in pressure-vessel production. These 
two qualification requirements constitute very important 
steps toward insuring reliable welds. 


Making High-Quality Welds 


The production of a high quality weld depends upon 
many factors, the principal ones being: the electrodes ; 
skill of the welding operators ; the plate material ; and the 
welding procedure. 

The development of electrodes today has been such that 
a great variety of different types are available for specific 
applications. It is necessary to select the electrode which 
will give the desired physical and chemical properties to 
the finished weld. The electrode should also be selected 
upon the basis of the type of welding to be done, such as 
downhand, horizontal, vertical, etc. The American Weld- 
ing Society in conjunction with the American Society for 
Testing Materials has issued specifications covering the 
various types of electrodes accepted today. 

The high quality of welding required on pressure ves- 
sels makes it mandatory that only experienced operators 
be employed. The operator should be qualified under the 
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operator qualification tests which are specified by the 
A. S. M. E. or other codes. It is also important that his 
past experience be sufficient to enable him to correct un- 
usual conditions encountered during welding operations. 
For important work, we must depend upon the welding 
operator to report pecularities and irregularities which an 
inexperienced operator might overlook, attributing any 
difficulty encountered to his own inexperience. Where au- 
tomatic welding is used, it is also necessary to have an ex- 
perienced and qualified operator in charge. 

The specification for the steel plate to be used should 
be chosen with due regard for weldability as well as physi- 
cal and chemical adaptability for the job to be done. The 
weldability of steel plate is dependent primarily upon its 
chemistry and cleanliness. Under present day conditions, 
the steel plate may contain excessive residual elements 
due to the character of the scrap used in its production 
which might have a marked effect upon the weldability 
of the steel. For high-strength steels, it is necessary t 
employ preheating for the welding. The effect of dirty or 
laminated steel will be to produce defects in the weld 
metal. These defects, in some cases, can be detected by 
X-ray examination. If the amount of defects encountered 
is excessive, a great deal of repairing will be necessary. 





Weld test plate attached to shell 


Steels are normally purchased under one of the A. S. 
T. M. specifications. 

The welding procedure represents the best judgment of 
those in charge as applied to a particular welding problem 
and should be specified by a welding engineer. The weld- 
ing procedure will specify the type of electrode, the diam- 
eter, the welding current, the degree of preheat, the de- 
sign of the welding groove, and the welding technique to 
be employed. The welding engineer will also specify the 
amount and character of peening, the type of welding 
current, whether a.c. or d.c., and also the heat treatment 
after welding. 

The A. S. M. E. Code requires that the welding proce- 
dure be qualified by making a test plate with the proper 
welding procedure and subjecting the test plate to certain 
tests. Additional information on the procedure is obtained 
by the testing of the test plate or plates made in connec- 
tion with the construction of the vessel. Any deviation 
in manufacturing procedure requires a new procedure 
qualification test to confirm its adequacy. 

The fabrication of high-pressure vessels of welded con- 
struction is similar, regardless of whether it is intended 
for the oil industry, for the production of high-pressure 
steam, or for chemical or other purposes. Vessels for 
oil-refinery service cover a wide range of overall dimen- 
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sions and wall thicknesses. They may be designed for 
very high- or low-temperature conditions or for severe 
temperature cycles. Lengths of 150 ft. or more, diameters 
in excess of 40 ft. or wall thicknesses of over 4 in. are not 
uncommon. Temperatures may range as high as 1,000 
deg. F. for certain services and pressures of 750 lb. per 
sq. in. are common. 

For accumulators and vessels connected with synthetic 
ammonia plants, pressures of 5,000 Ib. per sq. in. are in 
continuous use. For these last two types of vessels, the 
multi-layer construction is frequently employed. There 
is no reason why welded vessels should not be used for 
pressures considerably in excess of 5,000 Ib. per sq. in. if 
properly designed. 


Manufacture of a Pressure Vessel 


Many towers for oil refineries are in the neighborhood 
of 70 it. long, 8 ft. in diameter with a wall thickness of 
1% in. The following outline covers the manufacture of 
such a vessel, the steps listed being the same as would be 
involved in the production of practically any solid-wall 
vessel by metallic arc welding. 

Steel plates are purchased to some standard specifica- 
tion, such as A. S. T. M. A-70-39. The plates are in- 
spected at the mill and physical and- chemical tests are 
made to insure conformance to the specifications. The 
first shop operation upon the plates is to plane or scarf 
the edges to give the desired groove contour for welding. 
Gas cutting of scarfs is also employed on thin plates or 
for special automatic welding. Four sides are usually 
scarfed while the plate is in the flat to take care of both 
longitudinal and circumferential seams. 

The two ends of a plate which will be adjacent to the 
longitudinal seam are then crimped or pressed to the ap- 
proximate radius desired. This is usually necessary as the 
rolling operation cannot take care of the extreme ends of 
the plate. It is next rolled to form the cylindrical section. 
and the edges are tacked together. The section is then 
ready for welding. 

For manual metallic arc welding in which a U-groove 
seam is used, the welding is generally performed from 
the outside first. After this weld is completed, the in- 
terior lip edges are chipped away until sound weld metal 
is reached. Welding is then done from the inside to com- 
pletion. All details of the welding of longitudinal seams 
must conform to the procedure which was set up by the 
welding engineer. Test plates are attached to the shell so 
that the test plate weld is a continuation of the longitu- 
dinal seam. The checking of the procedure by the testing 
of these plates represents an essential control as provided 
by the Codes. The number of such plates is governed by 
the total length of seam welded. Subsequent to the com- 
pletion of the weld, the shell is re-rolled to give it a uni- 
form radius. In the case of thick plates, both the rolling 
and re-rolling must be done with the plates heated. 

Heads for pressure vessels such as are described here, 
are generally of the semi-elliptical type in which the head 
is of about the same thickness as the shell and is de- 
signed for the same working stresses. Such heads are 
pressed, spun, flanged or fotged depending upon the ma- 
terial, diameter and thickness. The proper scarf is ma- 
chined upon the head after it has been formed. Openings 
in the head are usually gas cut or machined out with pos- 
sible subsequent grinding to clean the scarf thoroughly. 
Manways, nozzles, etc., are now welded in place in the 
heads with the appropriate reinforcing collars. 

The vessel is assembled by joining the individual shell 
sections together, utilizing rollers so that they may be ro- 
tated to facilitate the welding of the circumferential 
seams. All of the welding of the circular, as well as the 
longitudinal seams is performed in the downhand posi- 
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tion. One of the last assembly operations upon the vessel 
is the hanging of the heads. This sequence permits access 
to the interior of the vessel for the welding of details. 

The holes for manways and connections are cut in the 
shell, the edges scarfed and the attachments with their re- 
inforcements welded in place. The proper scarf fitup and 
welding sequence is very important in assembling details. 
_ With the welding completed, the stress-relieving opera- 
tion is next in order. The vessel is usually supported 
under the two heads. It is brought up to a temperature 
of approximately 1,150 deg. F., held for one hour per 
inch of wall thickness and then allowed to cool in the fur- 
nace slowly to 600 deg. F. It is then removed and allowed 
to cool in still air. The object of the stress relieving is to 
remove the stresses which are set up in the vessel due to 
the welding operation. While no metallurgical change is 
involved in the metal by the stress relieving temperature 
used, there may be a slight reduction in the tensile prop- 
erties of the steel due to the treatment given. 


Test Procedures 


On high-pressure vessels, X-ray examination of all the 
main seams is mandatory by the codes and this non-de- 
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structive method of examination has proved to be an im- 
portant factor in the control of the quality of the welds. 
The X-raying of all of the major seams of the vessel may 
be done either before or after the stress relieving opera- 
tion, a record being made of the location of all exposures. 
Defects which are revealed and which exceed the stand- 
ards fixed by the codes or rules in force are removed by 
chipping, and are re-welded and re-X-rayed. Major re- 
pairs necessitate another stress-relieving operation with 
subsequent examination by X-ray. 

The final operation consists of subjecting the pressure 
vessel to the hydrostatic-pressure test fixed by the vessel 
specifications. Under the A. S. M. E. Unfired Pressure 
Vessel Code, the test pressure is set at twice the working 

ressure. The vessel is subjected to the pressure for at 
east one hour during which all welds are carefully ex- 
amined for evidence of leaks. A hammer test of the welds 
may also be made at a somewhat reduced pressure. In 
this test, a hammer of definite weight is used and blows 
are struck at intervals on the weld seams. A chart record 
of the test pressures may be supplied the purchaser as a 
part of the vessel record. At the successful conclusion of 
this test, the vessel is stamped with the required data and 
prepared for shipment. 

It is the usual practice for the purchaser to have his 
own inspectors or an insurance inspector present during 
the final acceptance test and also during certain stages of 
the fabrication. Both the codes and the insurance com- 
panies request the certification of the pressure test by a 
qualified inspector. This gives the purchaser or the user 
of the vessel an independent inspection assuring that the 
provisions of the codes or applicable rules, have been 
carried out. 

This discussion of the fabrication of a pressure vessel 
refers chiefly to manual metallic arc welding. Variations 
of the procedure are necessary when mechanical welding 
equipment is used, when combinations of manual and 


mechanical welding are adopted or when multi-layer ves- 
sel construction is involved. 


Welding Locomotive Boilers © 


The problems encountered in the fabrication of the 
cylindrical section of a locomotive boiler by welding would 
be quite similar to the problems which have already been 
‘studied and successfully solved in the pressure vessel field. 

Due to the present design of locomotive boilers, con- 
sideration must be given to the special features of firebox 
design. These involve the staying of flat surfaces and the 
reinforcement of irregular shapes, subject to severe ther- 
mal changes and flame impingement. The supports and 
vibration of the boiler in service will require careful study. 
Welding data which have been accumulated in connection 
with the study of other structures and machine elements 
can contribute largely to the solution of these problems. 
in the last analysis the process of joining the sections, the 
materials to be used, and the welding procedures involved 
should closely follow those developed for pressure-vessel 
metallic arc welding. 


Assembly Line 
Fabrieation of Gondolas 
(Continued from page 285) 


Hangers for the drop doors are fabricated from T-irons 
and small flame-cut pieces of plate. They are welded on 
a metal skeleton table fitted with simple jigging blocks. 
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No positioners are necessary here because the assemblies 
are simple, requiring little welding. The table top, how- 


ever, was placed at convenient welding height for the 
average operator. 


Underframe Jig Assures Accuracy 


Elaborate underframe jigging arrangements lend speed 
and efficiency to the first major assembly operation. Exact 
alignment for welding is achieved simply by laying the 
constituent subassemblies where they fit in the jig. As 
may be seen in the illustrations, the underframes are 
assembled in the inverted position, the obvious advantage 
of this being that heavy underparts may be lowered onto 
the pre-aligned smaller subassemblies instead of having 
to be raised against them from beneath. Only the readily 
accessible welds are completed in this initial assembly 
operation. Not until the frame is reinverted is any 
attempt made to complete the welding on both sides. 

The bolster and cross sills are first laid in position on 
this jig; then the center sill, which is the backbone on 
which all the other pieces rest, is lowered by crane 
between them. With all component subassemblies held 
securely in place between the jig uprights, assembly is 
completed easily and swiftly by a group of welding opera- 
tors working as a team. To the center sill are attached 
bolsters, cross-bearers, cross ties, drop doors, reservoir 
tank and the AB brake valve. Underframe assembly as 
described is carried out on two such jigs simultaneously. 

When completed, the entire assembly is lifted by crane 
and moved into position at the head of the first erection 
line, where actual car erection is begun. During this 
movement, it is turned right side up. 

Resting partly on horses and partly on the trucks, the 
balance of the underframe is welded and is incorporated 
in a finished car foundation. The assembly is then ready 
to be rolled along the track to the next erection stage. 


Side-Frame Fabrication 


Assembling of side frames consists of welding a side 
plate to the top reinforcing chord (made from a regular 
bulb angle), then laying posts and braces across them to 
the bottom channel or side sill and welding the whole 
structure together. A staggered sequence without step- 
back is considered adequate for the weld joining side plate 
and chord. To hold the separate parts in position for 
welding, a jig with shop-made hold-down clamps is used. 

The posts and braces also are fabricated in the shop. 
Rectangular pieces of plate are sheared or cut out with a 
Radiagraph and then formed into three-dimensional shape 
on a hydraulic press. 

Side assemblies are swung into position on the car 
bodies and held firmly by heavy screw jacks which, when 
tightened, pull the bottom channel toward the center sill 
and into the grooves prepared for it in the ends of the 
cross sills. Fillet and lap welds fasten the bottom channel 
securely in these grooves. 

Drop ends are assembled on a table-size jig. Corner 
posts of formed angle shapes are welded to the drop end 
gate, gussets, reinforcing top chord angle and end sills. 
These angle shapes, like the post and braces previously 
mentioned, are made by cutting out rectangular pieces of 
plate with a Radiagraph and bending to desired shape. 


Attachments Welded in Place 


Various other attachments welded into the assembly at 
this juncture include a bracket for a hand brake, supports 
for floor stringers, bracket for pin-lifter and end plate 
complete with hinges. The ends drop inward from hinges 
at the bottom. They are assembled at night and stacked 
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on special racks ready for car erection during the follow- 
ing day. 

With car-frame erection completed, the wooden blocks 
between sill bolsters and trucks are removed, allowing the 
gondola to settle on its trucks. The blocks were inserted 
earlier to provide welding space between trucks and gon- 
dola. The car is now ready to receive its wood sides and 
flooring which are bolted in place. 

On the second and last erection line, carpentry takes up 
where metal fabrication leaves off. This line bears a 
closer resemblance to an automotiye assembly line. At 
one stage flooring is laid in position, at the next it is 
bolted, at a third it is tightened. In the same systematic 
way the siding is put on. Finally, step board and safety 
appliances are added and after a final inspection, paint 
is sprayed on and a finished car rolls off the line. 


Test Plant Tests 
Pennsylvania T-1 Lecomotive 


(Continued from page 282) 


burning 240 Ib. per sq. ft. of grate area. Fig. 3 shows 
the heat balance plotted against various rates of firing. 
As in all locomotive boilers the largest heat loss is that 
due to fuel escaping unburned. At the highest firing rate, 
where the boiler efficiency is 43 per cent, the loss due to 
unburned coal is 44 per cent. However, the locomotive is 
rarely worked at this rate and then only for short periods. 

Fig. 4 shows that the heater saves from 5 to 11% 
per cent of the water, depending upon the rate of evapora- 
tion, thus, in effect, increasing the capacity of the tender. 

This locomotive shows remarkably low pressure drop 
from the boiler to the steam chest, the maximum obtained 
being only 9 Ib. at maximum evaporation. Fig. 5 shows 
the pressure loss at various rates of steam use, distributed 
for the dry pipe, superheater, throttle, and steam pipes. 
These pressures were measured with a mercury manom- 
eter. 


Engine Performance 


The steam per indicated horsepower hour at various 
speeds are shown in Fig. 6. The minimum water rate 
was 13.6 lb. at a speed of 76 m.p.h. and 20 per cent cut- 
off. In most of the tests the water rate was between 
14 and 15.5 Ib. 

In 40 years of testing on the Altoona test plant, this 
locomotive gave the lowest water rate. In looking over 
these records it is interesting to note that after super- 
heating came into use the improvement in water rate has 
only been about 8 per cent in 30 years and this is largely 
the result of increases in temperature and pressure of 
steam supplied to the cylinders. 

Likewise, the maximum indicated horsepower of the 
T-1 locomotive is 40 per cent higher than that of any 
locomotive previously tested at Altoona. The maximum 
indicated horsepower of the T-1 locomotive on test was 
obtained under the conditions set forth in the table. 





Conditions Under Which Maximum Indicated Horsepower 
Was Developed 


Maximum i.hp. 6,552 
Speed, m.p.h. bche a pO lib es obs lad 85.5 
Cut-off, per cent . ‘> , 25 
Boiler pressure, Ib. 295 
Steam-chest pressure, lb. hth be.cs 287 
Temperature steam at steam chest, deg. F. . 757 
Steam to engine per hr., Ib. ck “Fe 101,219 
mee OS OP ee oe 15.4 
Total volume of cylinders, cu. ft. 35.92 
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The T-1 locomotive developed a maximum of 6,100 
drawbar horsepower, which is 46 per cent more than that 
a any other locomotive ever tested on the Altoona test 
plant. 

The principal reason for the low water rate of the T-1 
locomotive when developing maximum power is that the 
design of the locomotive permits the maximum power to 
be developed at short cut-off. The ability of the locomotive 
to produce maximum power at short cut-off can be attrib- 
uted to three factors: (1) high boiler pressure; (2) low 
pressure drop from boiler to steam chest due to large 
steam passages (this is equivalent to higher boiler pres- 
sure) ; (3) large admission valves due to four cylinders 
and poppet valves. 

At very high speed the T-1 locomotive produced nearly 
maximum power at 15 per cent cut-off. To produce 
moderate power at high speed it is necessary to throttle 
the engine. 

The machine efficiency of the T-1 locomotive is high 
due to the poppet valves and roller bearings on driving 
rods and axles. It was above 90 per cent at all speeds 
and horsepowers, with a high of 97.5 per cent at 38 
m.p.h. and 4,500 hp. 


Locomotive Performance 


At low and moderate horsepowers the dry coal fired 
per drawbar horsepower-hour was generally below 2.5 
lb. From 5,500 drawbar horsepower to 6,000 the coal 
rate rises from about 2.5 lb. to about 3.5 Ib. Fig. 7 
shows maximum drawbar pull and maximum drawbar 
horsepower based on a rate of 100,000 Ib. of steam per 
hour. 

The highest overall efficiency obtained was 8 per cent 
and the lowest 5 per cent.. Except above a drawbar horse- 
power of 5,500 the efficiency was generally between 6% 
and 7% per cent. 

An interesting comparison with the two-cylinder M-1-a 
locomotives of the Pennsylvania shows that the maxi- 
mum drawbar horsepower developed by the T-1 loco- 
motive was 46 per cent higher than the maximum devel- 
oped by the M-1-a, although the steam to the engine per 
hour was only 11 per cent larger. 

The T-1 locomotive was designed to haul a trailing 
load of 880 tons on level tangent track at a speed of 100 
m.p.-h. This requires a horsepower at the rear of the 
tender of 2,980. If wind and engine- and tender-truck 
resistances are deducted from the drawbar pull shown in 
Fig. 7, it is found that the T-1 locomotive develops 
4,100 hp. at the rear of the tender at 100 m.p.h. which is 
about 38 per cent greater than necessary to meet the 
requirements. High points of the test are shown in a 
table. 

These locomotives will out-perform a 5,400-hp. Diesel 
locomotive at all speeds above 26 m.p.h., as shown in Fig. 
8, and if given comparable facilities for servicing and 
maintenance will do the work more cheaply. The dis- 
parity in Diesel and steam locomotive schedules is almost 
entirely attributable to coal, water and ash delays. With 
careful planning and the expenditure of only a fraction of 
the amounts spent in Diesel facilities, steam-locomotive 
servicing can be accomplished during the normal pas- 
senger stop. Coal chutes swinging lengthwise of the 
track and capable of dumping 43 tons of coal in 75 sec. 
have been installed. Likewise, water columns delivering 
5,000 gal. per min. are in use. Hoppers capable of hold- 
ing the full accumulation of ashes can be installed under 
tracks with sluices to wash them away. If such facilities 
are located at scheduled station stops, steam locomotives 
such as the T-1’s can maintain schedules as fast as any 
demands impose. 
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An oil can bobbed with the waves caused by Sparks wading into the room 
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LOW HIGH LINE 


By Walt Wyre 


Nip Sparks was on his way to the storeroom when he 
happened to notice the section gang preparing to go to 
work on the storeroom track. If the electrician had known 
at the time the headaches the gang of snipes was going to 
cause him, Sparks might not have greeted the section 
foreman quite so cordially, even though he knew the gang 
boss was only obeying orders. 

“Looks like it needs fixing,” Sparks said, meaning the 
storeroom track. 
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“Yeah,” the section foreman replied, “but we're going 
to do more than fix it up; we're going to raise the track 
two feet and extend it towards the roundhouse six car 
lengths.” 

“Quite a job,’ Sparks commented casually. 

That afternoon dump trucks began hauling dirt to 
build up the roadbed to raise the track, but the first load 
of dirt was not dumped near the storeroom, it was un- 
loaded right in front of the electric shop. 
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“Say, what’s the idea?” Sparks asked the truck driver. 
“T didn’t order my front yard filled in!” 

“Ask the division engineer,” the truck driver replied 
good-naturedly, “I got my orders from him.” 

Sparks didn’t ask the division engineer, that official not 
being handy, but he walked down near the storeroom and 
asked the section foreman, “Is the track going to extend 
as far as the electric shop?” 

“Yep,” the section foreman said, “that line of stakes is 
where the center of the track will be. The last stake is 
just past the edge of the electric shop.” 

“How high will the track be?” Sparks asked. 

“Oh—let’s see—’bout two feet at that end. It’ll be more 
than that in the swag between here and that end. I dis- 
remember how much, but the figures are on the stakes,” 
the section foreman added. 

“Sure will be handy for me!” Sparks commented sar- 
castically, “having to haul motors and things over a track 
two feet high or else go around.” 

“Yeah, will be a little unconvenient,” the section fore- 
man said, “but I can’t help it. I’m doing what the divi- 
sion engineer said do.” 

The section gang, although working shorthanded, fin- 
ished the job of raising and extending the track in short 
order. Sparks talked to Jim Evans, the roundhouse fore- 
man, and H. H. Carter, the master mechanic, about the 
track extension but both were’ too busy to pay much at- 
tention to what the electrician said. 


Taree days after the track job was finished, it was rain- 
ing when Sparks came to work. Sparks, slopping along 
with his head lowered, walked into the pool of water in 
front of the electric shop door before he noticed the fish 
pond. He swore, splashed on to the door and entered the 
electric shop. Then he swore some more. Water, backed 
up by the track fill and having to level out somewhere, 
had flowed into the electric shop and stood nearly shoe- 
top deep on the floor. An almost empty oil can was float- 
ing around, bobbing with the waves, caused by Sparks 
wading into the room. 

A boilermaker passing by yelled, “Hey, Sparks, how 
about fishing in your pond?” 

Sparks went in search of the foreman to see about get- 
ting some laborers to cut a ditch for draining the water 
from the electric shop. While he was gone, some wag had 
chalked the word “hydro” above the electric shop sign on 
the door, making it read “hydroelectric shop.” . Sparks 
grinned a very weak and very wet grin, just using about 
half his mouth for the effort. 

When a ditch was cut through the roadbed most of the 
water drained from the electric shop, leaving a coating of 
silt on everything on the floor, including Sparks’ overalls 
that he had left on the floor when he peeled them off at 
quitting time the day before. Sparks wrung some of the 
water out of the sopping overalls, then carried them into 
the roundhouse and laid them on top of a hot locomotive 
boiler to dry. As he was climbing down from the locomo- 
tive, the foreman saw him and waited for Sparks to reach 
the floor. 

“Been looking for you,” Evans said. “The air com- 
pressor motor got so hot it was stinking. I shut it down.” 

“O.K.,” Sparks said, “I'll go get my tools and look 
at it.” 

An odor of overcooked insulation and varnish pervaded 
the air around the 100 hp. motor and the frame was still 
so hot that Sparks couldn’t hold his hand on it. Sparks 
checked the air gap to see if the bearings had worn and 
let the rotor drag. Air gap was O.K. all around. He next 
tested the fuses to see if one was blown, allowing the 
motor to run single phase. Fuses were all O.K. as were 
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the contactor fingers when he looked at them. Then 
Sparks scratched his head. Maybe there was a loose con- 
nection at the motor, he thought. He removed the box 
cover and untaped the wires. All connections were rea- 
sonably tight and the lugs showed no sign of having been 
hot, so he retaped the connections and scratched his head 
again. 

While Sparks was replacing the box cover, Evans came 
up. “Have you found what was causing the motor to 
heat ?” the foreman asked. 

“Not yet,” Sparks told him, “and darned if I know just 
where to look now.” 

“Well, get it going soon as possible,” Evans said. 
“Boilermakers have got a rush job on the 5061. The 
blacksmith forge is shut down and we sure need the air.” 

“O.K.,” Sparks replied. “It shouldn’t take very long 
unless the trouble is in the motor windings. I’ve looked at 
the fuses, motor connections, and contactors. Could be a 
loose connection in the starter.” Sparks started removing 
the cover from the back of the controller cabinet. 

Wires and connections looked O.K. and Sparks was 
ready for some more head scratching. He pulled at all of 
the wires that were soldered into lugs and found them 
solid, then felt of all the binding post nuts. They too 
were tight. 

Sparks hesitated a moment, then decided to start the 
motor and see how it acted. When he pressed the button 
the motor came up to speed as usual, but when the run- 
ning contactors closed the motor whined as though labor- 
ing with only one phase pulling. Almost immediately the 
hot motor smell that had almost disappeared was again 
evident and Sparks pushed the stop button. 

“Where you going?” Evans asked when the electrician 
started to walk away. 

“Going to the electric shop to get an ammeter,” Sparks 
told the foreman and kept on walking. 

When Sparks returned carrying the split core meter 
he again started the motor and hooked the meter over 
each of the wires in succession. The meter indicated no 
current in one of the wires and Sparks was still puzzled. 

“Now where you going?” Evans inquired with a trace 
of irritation in his voice when the electrician started to 
leave again. 

“Going to rig up a series test light,” Sparks said, “and 
find where the open is in that line.” 

The trouble was soon located with the series test lamp 
and Sparks felt like asking some one to give his pants a 
kicking. A contactor jumper was broken and hanging 
down behind the contactor so that the loose end was out 
of sight. - 

“T’ll be damned!” Evans sighed with relief. “A little 
thing like that shut down a 100 hp. motor!” 

Sparks picked up his tools and from habit felt for his 
right back overall pocket, then remembered where he had 
left his overalls. 


WV acxine rapidly, Sparks went to the electric shop, 
laid his tools on the bench, then rushed to the round- 
house. The stall was empty where the locomotive that 
had the overalls on it had been. He rushed outside and 
looked around, The 5086—that was the engine—was not 
in sight. Sparks went to the roundhouse office and asked 
the clerk about the 5086. 

“Left town about fifteen minutes ago,” the clerk said. 
“Why? Wouldn’t the headlight burn?” 

“Headlight was O.K.,” Sparks replied, “but I had a 
nearly new pair of overalls tied on top of the boiler to 
dry—and overalls are mighty scarce nowadays, besides 
my wife will give me thunder for getting my pants dirty ! 

Sparks’ time the rest of the day was, as history says of 
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Gaul.in Caesar’s time, divided in three parts—several 
odd jobs in the roundhouse ; cleaning mud from the elec- 
tric shop ; and cussing the division engineer for the track 
that backed up the water and caused the mud in the elec- 
tric shop and incidentally cost him one pair of overalls. 
But Sparks had not learned all of the trouble yet to come 
because of the track. 

The next afternoon Sparks noticed a couple of men 
from the Engineering department but paid little attention 
to what they were doing. He found out next day when 
the master mechanic sent word for Sparks to come to 
the office. 

“Say,” the master mechanic began when Sparks en- 
tered the .office, “How much clearance are power wires 
supposed to have over a track?” 

“Twenty-seven feet,” the electrician told him. “All of 
our lines have plenty of clearance. I checked them ‘not 
over three weeks ago.” 

“How about the power lines to the machine shop over 
the storeroom track?” the master mechanic asked. “I’ve 
got a letter here from the superintendent that says they 
only clear twenty-five feet and nine inches.” 

Sparks didn’t try to keep from swearing, then said, 
“The wires over the storeroom track had plenty of clear- 
ance until the track was raised two feet. It’s going to be 
quite a job to raise them, too,” he added. 

“Let’s go look at them.” The master mechanic rose as 
he spoke and left the office with Sparks following. 

“Wires look high enough to me,” the master mechanic 
sued. “Can you get a line and measure how high they 
are?” 

“Yes, sir,” Sparks said. “But I’m afraid it would be 
of no use. They just cleared the old track by very little 
over twenty-seven feet and the track was raised at least 
two feet. The wires were O.K. long as they left the 
track alone.” 

“That’s right,” the master mechanic agreed, “and I 
think I know why the division engineer had the height 
of the wires checked. I’ve been after him nearly a year 
to raise the track so cars would come a little above the 
platform level—makes unloading heavy material easier. 
Now he’s got the track raised and getting back at me. 
Well, there’s nothing left for us to do but raise the wires. 
How much of a job will it be?” 

Sparks squinted one eye and looked at the pole and 
wires. “Pretty good-sized job! We’ll have to trench that 
pole over and set a forty where that one is. Those six 
hundred thousand circular mil wires are pretty heavy to 
handle and the ones leading off to the fill-up and washout 
plant are four-naught. If we have to splice out the big 
line to the machine shop, as it looks like now, that means 
more work.” 

The master mechanic used a couple of well chosen 
swear words that expressed Sparks’ sentiments exactly, 
then said, “Have you got a pole that could be used for 
the job?” 

“No, sir,” Sparks replied, “and I doubt if there are any 
secondary racks, guy cable, or any of the rest of the mate- 
rial in the storeroom for the job.” 

“Well, get it ordered and I'll write the superintendent 
that we'll raise the line soon as the material arrives.” 
The master mechanic turned and went back to his office. 
Sparks walked to the electric shop, mentally grappling 
with the various problems involved in raising the power 
lines. 


Besives being a fair-sized job of work, Sparks knew 
there would be hell to pay if the power was shut off any 
length of time. Everything received power from the big 
lines on the pole—machine shop, roundhouse, turntable, 
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water pumping and treating plant, fuel oil station, and 
every other electrically operated facility in and around the 
shops depended on that line for current. Every official 
and supervisor from fuel foreman to division superintend- 
ent would be breathing down the electrician’s neck want- 
ing to know how soon the power would be on again; 
Sparks knew from experience. No need to try to find a 
convenient time to shut off the power. There is no con- 
venient time to shut down the power at a busy railroad 
roundhouse. 

The electrician was so busy the next two or three days 
that for the time at least he almost forgot about the low 
wires. Seemed like all of the Army was moving west via 
the S. P. & W. through Plainville, from the number of 
troop trains that went through. They ran everything that 
had wheels under it except the call boy’s bicycle, and 
might have run that if the caller hadn’t been on it most 
of the time. Besides the extra amount of work caused by 
running so many locomotives, there was some electrical 
work on the coaches of almost every troop train. Sparks 
worked so many hours that he forgot when his regular 
quitting time was. 

The strain was telling on Jim Evans, too. Jim has a 
boy in the Pacific and he feels like that all he can do is 
little enough. Long hours of work and worry have deep- 
ened the lines in Evans’ face and furrowed some new 
ones since the war started, but he says he can rest when 
it’s all over. 

After the’rush of westbound main trains, things eased 


. off a little at the roundhouse. Sparks went back to work- 


ing normal time and Evans saw his wife in the daytime 
a couple of times. Sparks had been planning to clean up 
the electric shop for the past two months and finally de- 
cided he might have time to do it. He had just started 
pulling things out of the bench when the foreman came 
into the shop. 

“Master mechanic called and said for you to come to 
the office,” Evans told Sparks. 

“O.K.” Sparks brushed off his overalls with a piece of 
waste and headed for the master mechanic’s office. 


© ©Qome in,” the master mechanic invited. “Sit down.” 
He indicated a chair, then asked. “How’s the job of rais- 
ing the wires over the storeroom track coming along ?” 

‘“Haven’t done anything more,” Sparks told the mas- 
ter mechanic, “Nothing I can do until we get a pole and 
the other material.” 

“Let’s go see the storekeeper and see when the pole 
will be here,” the master mechanic said. “Seems like 
somehow the chief engineer found out about the wires 
being too low and wrote the superintendent about it,” 
the master mechanic said as they went to the storeroom. 

“When you going to get that pole we ordered?” the 
master mechanic asked the storekeeper. 

“Can't say exactly,” the storekeeper replied, “but 
chances are it’ll be some time. They won’t ship just one 
pole in a car now and it may be some time before a car 
loaded with timbers or piling or something they can load 
the pole with that will be coming this way.” 

“Well, we’ve got to have a forty-foot pole,” the mas- 
ter mechanic said, “and right away. The superintendent 
is raising Hades about the wires over the storeroom track 
being too low.” 

.“Why don’t you borrow a pole from the signal depart- 
ment ?” the storekeeper asked. “They’ve got a whole pile 
of poles of all lengths and. sizes down the other side of 
the B&B lumber yard.” 

“O.K.,” the master mechanic said, “I'll call the signal 
supervisor. How about using the truck to drag the pole 
up with?” 
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“Not today,” the storekeeper shook his head, “maybe 
in the morning,” he added. 

“Well, that'll be all right,” the master mechanic agreed, 
then turned to Sparks and said, “What's the matter with 
planning to set the pole and raise the wires tomorrow? 
I'll see Evans and arrange to have the power shut off a 
couple of hours right after one o’clock. That'll give you 
all morning to set the pole and get everything ready.” 

“A couple of hours won’t be long enough to change the 
lines over and besides, we haven't got the hardware for 
the new pole,” Sparks told him. 

“Why can’t you use the insulators and things off the 
old poles?” the master mechanic wanted to know. 

“Well, I guess we could, but it’ll take quite a bit longer.” 

“That's up to you to figure out,” the master mechanic 
told Sparks. “I'll see that you get a pole and tell the 
foreman to give you what help you need setting it. Let’s 
go see Evans now.” 

“How long will it be necessary to have the power shut 
off?” Evans wanted to know the first thing when told 
about the job. 

“Well, not less than six to eight hours, I'd say,” 
Sparks told him. “Handling those big heavy wires is 
slow work and there are lines running in every direction 
from that pole.” 

“Good Lord,” Evans exclaimed, “practically a whole 
day lost just raising some wires a couple of feet!” 

“Well, it’s got to be done and we might as well do it 
tomorrow as anytime.” With that pronouncement the 
master mechanic turned and went back to his office. 

“Hell!” Evans snapped, when the master mechanic 
was out of hearing, “we can’t shut the power off no six 
or eight hours! We are so far behind with machine work 
now that it'll take a week to catch up if we don’t have 
another rush. Can’t you figure out some way to raise 
them wires without shutting off the power so long?” 

“Don’t see how,” Sparks said, “but I’ll do the best 
I can.” 


Nexr morning when Sparks went to the storeroom to 
go with the truck driver to get the pole he met the mas- 
ter mechanic just coming out of the office. 

“Good morning,” the master mechanic said. “I’m going 
to Sanford on No. 2, be back tonight. I’ll look the job 
over tomorrow.” 

Sparks found plenty of thirty-foot poles, a few thirty- 
fives, and three forty-foot poles at the signal department 
pile, but the forties were all too small for the job. Slim 
and tapering, they looked more like giant fishing poles 
than what Sparks needed. 

“Want to take one of them?” the truck driver asked. 

“No,” Sparks replied, “none of them would do the job.” 

“Let’s go then.” The driver stepped on the engine 
starter. 

“Wait a minute,” Sparks said. “Let’s get one of them.” 
The electrician. pointed to some heavy stub poles about 
twenty feet long. 


“They ain’t more than half long enough,” the driver 
argued. 

“Well, I’ve got an idea that might work,” Sparks told 
him. 

When they were back at the roundhouse, Sparks found 
Evans and asked for a couple of laborers to dig a hole. 

“T’ll let you have the laborers,” Evans said, “but we 
are sure as thunder going to delay some trains if the 
power is shut off six or eight hours.” 

“Maybe I can get the wires raised and only shut off the 
power an hour or so,” Sparks said. 

“Boy, that’ll sure be fine if you can!” Evans grinned. 

Sparks showed the laborers where to dig the hole right 
next to the pole and, “I want it plenty deep,” he said. 
“At least six and a half feet.” 

The hole was dug and the short pole set in place be- 
fore noon. When the one o’clock whistle blew, Sparks 
found the foreman and told him he needed the portable 
gas-electric crane a couple of hours. 

“O.K., but don’t shut off the power yet,” Evans said. 
“I’ve got three engines to get out of the house.” 

Sparks found the crane operator, then told the two 
laborers to get a couple of track jacks. While the laborers 
were gone after the jack, Sparks got a piece of one-inch 
pipe about ten feet long and screwed a cap on one end. _ 

The two track jacks were placed on opposite sides of 
the pole and setting on heavy oak boards. Sparks wrapped 
a chain around the pole and over the jacks to hold them. 
Then he wrapped another chain higher up and hooked 
te crane cable to it. 

“Now,” Sparks said, “let’s all work together. Just 
keep the crane line good and tight and you two men at 
the jacks raise the pole and the crane will hold it. 

Besides having a heavy load the pole was set deep and 
solid. It was necessary to take’a shovel and dig around 
the pole before it would raise. Finally both jacks lifting 
and the crane pulling with all its power, the pole raised a 
little. “Keep it going,” Sparks shouted. 

“That’s all on the jacks,” one of the laborers said. 

“O.K., hold everything!” Sparks grabbed the one- 
inch pipe and started tamping around the pole to force 
dirt under it. “Now let the jacks off and take a new 
hold,” he said. “Keep the crane line light,” he added. 

Four sets with the jacks and the pole was raised 
enough. The jacks were removed and the laborers dug 
down so dirt could be tamped solidly under the pole. 
Then Sparks bolted and clamped the pole to the stub. 
Just as he was finishing, Evans came out and said, “Now 
you can shut the power off.” 4 
“* “Don’t need to,” Sparks said. “The job is about done. 

Next morning the master mechanic came up to look at 
the job. Sparks saw him and walked out to where he was. 

“What was the trouble, didn’t the signal department 
have a pole long enough without splicing it?” the master 
mechanic asked. : 

Sparks’ reply sounded like he swallowed his Adam's 
apple and choked on it. 
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EDITORIALS 





The Future of 
Material Handling 


In order to. minimize costs and assure the most favorable 
competitive position possible when war transportation 
needs decrease and railroads are again looking for more 
business, it is important that railroad men start now to 
review and further improve their methods of handling 
materials and supplies of all kinds, particularly the vast 
quantities required in the operation and maintenance of 
rolling stock. 

Take the matter of locomotive coal and water, for 
example: Railroads pay more for locomotive coal than 
for any other single item of supplies and the cost of 
water also is a substantial figure. With the stepped-up 
tempo of modern railway operation, it is of the utmost 
importance to place these supplies on locomotives with 
minimum delay, and coal chutes capable of dumping 
43 tons of coal in 75 seconds have been installed, also 
water columns delivering 5,000 gal. a min. at some 
terminals. Similarly, facilities for supplying heavy fuel 
oil to steam locomotives and lighter grades to Diesel 
locomotives have been installed and need reconsideration 
with an eye to the future. 

Hardly less important than equipment for handliag 
coal-and water quickly to steam locomotives is the pro- 
vision of adequate means for cleaning fires and dis- 
posing of ashes with minimum delay. Special equip- 
ment for this purpose has been developed and installed 
at many terminals but many others remain to be 
equipped. In connection with coal, water and cinder- 
handling devices, railroads are, as often happens, placed 
in something of a dilemma. With entirely adequate 
equipment, for example, at nearby engine terminals, it 
may be necessary to install additional facilities at se- 
lected main-line stations in order to permit running loco- 
motives through and thus secure high utilization of 
power, as well as avoiding the delay attendant upon 
changing locomotives. - In other words, the primary ob- 
jective in railroading is to move trains, and special 
operating requirements frequently necessitate the pro- 
vision of what would appear in some instances to be 
almost duplicate fueling facilities. 

Similarly, in the servicing of cars, both passenger 
and freight, large economies can be effected by pro- 
viding adequate means for supplying all necessary mate- 
rials quickly and with minimum hand labor. Normally, 
few supplies are required for passenger cars en route, but 
a great quantity of materials such as propane gas cylin- 
ders, axle generator drives, brake shoes, brake beams, 
wheels and other mechanical equipment must be avail- 
able and arranged for rapid handling in order to speed 
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In the 
case of ice-activated air-cooled cars the problem of ice 
supplies also presents itself at intermediate terminals. 
Supplies of many different kinds for freight cars are 
required at all transportation yards and terminals and 
it is of the utmost importance, that modern equipment 
be available for handling and applying these materials 
with minimum delay and manual labor. 

The handling of materials at railway shops and 


up the turning of passenger cars at terminals. 


terminals where either light or heavy repairs are made 
to locomotives and cars constitutes a major problem and, 
in spite of the great progress effected at some points, 
many others are still using more or less “strong-arm” 
methods. Material handling at railway shops naturally 
divides itself into two general categories, namely, raising 
or lowering and transverse movement. Thinking about 
locomotives, for example, the easiest and quickest way 
to take out the trucks and driving wheels is to provide 
a shop crane of adequate capacity to raise the locomo- 
tive as soon as the main rods, brake beams, binders, etc., 
have been removed. In some smaller shops, however, 
where the number of locomotives repaired annually does 
not justify a large building with relatively expensive 
overhead traveling crane, electrically operated hoists 
or drop tables provide the means of removing wheels 
and this type of equipment is almost exclusively used 
for that purpose in smaller shops and enginehouses. 

Associated with the lifting of locomotives and cars 
with cranes or electric hoists is their transverse move- 
ment for short distances in shops or repair yards for 
more easy or efficient performance of repair work. This 
is not commonly thought of as material handling, but it 
really does constitute moving material in a big way. 
For example, the adjustment of locomotive position on a 
shop track while setting valves is done in a great many 
shops with locomotive spotters, and car pullers, oper- 
ated by electricity or air, are widely used for pulling 
cars into shops or at periodic intervals while cars are 
being given progressive repairs inside. The situation at 
every major shop, and smaller points as well, should be 
reviewed to make sure that it is adequately equipped in 
this particular in the light of probable future needs. 

For handling smaller locomotive and car parts and 
materials, it is safe to say that railway shops and repair 
points would be completely bogged down under present 
labor conditions without the power-operated mobile 
equipment which does so much to increase shop output 
and reduce manual labor. This equipment utilizes either 
gasoline, gasoline-electric or straight electric power and 
consists primarily of crane-equipped trucks, lift trucks, 
fork trucks, individual delivery trucks, tractors and the 
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necessary trailers of standard or special-purpose design. 
On the basis of information submitted to Railway 
Mechanical Engineer, railroads ordered and for the 
most part installed in 1944: 195 hoists other than pit 
jacks which may be compared with 136 in 1943; 486 
power jacks were ordered in 1944, compared with 312 in 
1943; 351 tractors, trucks and transfers were ordered 
in 1944, compared with 209 in 1943. The substantial in- 
crease in orders for this type of equipment in 1944 
compared with 1943 indicates an increasing appreciation 
of its importance by progressive railway mechanical 
supervisors who are responsible for shop, enginehouse 
and repair-truck output. One of the most constructive 
things they can do, as suggested, in an earlier paragraph, 
is to review the performance of their present material- 
handling equipment and make sure, insofar as possible, 
that it is adequate to meet future requirements. 


Lighting Vs. Building Design 

A few weeks ago, a group of railroad electrical engi- 
neers in discussing lighting of railroad buildings, agreed 
that no adequate means of lighting enginehouses had 
yet been evolved. The nearest approach to good lighting 
probably consists of spread-lens enclosed reflectors or 
angle reflectors mounted on the columns between stalls. 
To obtain adequate distribution, the lighting units are 
usually mounted on stems away from the side of the 
locomotive to be lighted with the light projected back 
across the space between stalls. They should be high 
enough to throw some light on top of the locomotive, but 
at this elevation they are frequently so far up in the 
smoke that much of the light is cut off and keeping the 
fixtures clean becomes so difficult that no one does 
anything about it. And even when the fixtures are at the 
desired height, the crane truck frequently knocks them 
down while applying or removing rods and pumps. 

Some promise is offered in the form of fluorescent 
fixtures consisting of flat reflectors and two 100-watt 
lamps, the units being hung on chains to permit their 
swinging when nudged by crane booms. But the best 
the lighting engineers can do would be materially im- 
proved by the cooperation of the building designers. 

If adequate lighting in an enginehouse is important, 
it can be obtained by increasing the height of the build- 
ing, by improving ventilation and by increasing the space 
between stalls. An increase in crane truck capacity 
would also assist the lighting engineers and in many 
cases reduce time of operations in the enginehouse. 
The increased height of the building and the better 
ventilation would of course raise the smoke level. This 
would permit of better light distribution and assure a 
reasonably long period between fixture cleaning times. 
The wider space between stalls would also allow for 
better light distribution and would improve working con- 
ditions. Many of the crane trucks now in service are 
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scarcely adequate for the increased duties they are ex- 
pected to perform, The limited capacity and the limited 
space frequently requires considerable jockeying to get 
the crane in a position where it can lift with an almost 
vertical-boom. This takes time and frequently also 
knocks down the lighting fixtures. 

Since lighting engineers have tried so long with 
only moderate success to light an enginehouse, perhaps 
it is time for the building designers to give them a break. 


Are Riders Needed 
On Diesel Locomotives? 


As the number of months and years go by in which 
Diesel-electric road locomotives pile up service mileage 
it is interesting to observe the attitude that operating 
and mechanical officers and supervisors have toward 
certain phases of the operation of this type of power. 
Until actual records of performance had discounted 
many of the theories held by individuals in the early 
stages of its use the Diesel-electric was the object of 
unfavorable comparisons in the matter of cost. Fortu- 
nately for the proponents of Diesel power there are 
available more comprehensive and accurate operating- 
cost data with respect to its use than is the case with 
steam power. 

It is of value, therefore, to have an opportunity to 
examine the operating costs of a group of both freight 
and passenger Diesels that have been in continuous 
service since the last half of 1941. It is not intended 
here to go into detail except to present sufficient 
data to form a background for a discussion concerning 
“riders”, or, as they appear in the statistics, “attendants”. 
The question under discussion on many roads is, “Shall 
we take the riders off, or leave them on?” 

Possibly a study of the operating cost records may 
help throw some light on the subject. Here are some 
costs on one road: 


Year ended Maintenance cost Operating cost 
June 30 per unit-mile per unit-mile 
Freight Passenger Freight Passenger 
SEE $0.080 $0.117 $0.136 $0.091 
a eee 0.111 0.122 0.173 0.104 
_, Je 0.119 0.135 0.183 0.112 
1945*...... 0.115 0.151 0.184 0.116 





*10 months only. ; 
Note: The unit in freight service is a two body unit, 2,700 
hp.; in passenger service a single body unit, 2,000 hp. 


In the figures in the accompanying table the mainte- 
nance cost includes the cost of attendants and the oper- 
ating cost is exclusive of the wages of engine crew. At 
the end of April, 1945, the passenger locomotives had 
operated over 30 million unit miles and the freight loco- 
motives over 7 million unit miles. 

Equally interesting are the percentage ratios of labor, 
material and attendants in the maintenance cost figures 
shown above. These appear in the second table. 
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Labor Material Attendants 
Freight Pas- Freight Pas- Freight Pas- 
senger senger senger 


July 1942 .. 45.2 39.4 12.7. 46.1 42.1 14.5 
July 1943 .. 28.5 392 245 45.5 470 153 
Jan. 1944 .. 309 402 30.5 45.3 38.6 145 
July 1944 .. 332 403 30.9 45.4 35.9 143 
Jan. 1945 .. 343 385 37.3 488 28.4 12.7 


These percentage relationships to total maintenance 
cost indicate the changing conditions under which this 
power is operataed. As the equipment passes out of the 
initial period of use and both operating and mechanical 


departments become more familiar with it there are many 
evidences that, being a piece of machinery operating in 


rail transport service, the maintenance cost relationships 


will, in the long run, not differ so widely from steam or 
electric locomotives. 


Many railroad officers are discussing the possibilities 
of removing riders from road Diesel locomotives. To 
those who view this action from the standpoint of ex- 
pense alone it may be worth while to suggest a very 
careful study of the maintenance cost records of those 
roads that have done so. It may be discovered that it 
will be worth while to look upon the rider, or attendant, 
in exactly the proper light, namely that of a combined 
inspector and repair man who is one of the best ex- 
amples of preventive maintenance that we can think of 
at the moment. 

One chief mechanical officer, faced with pressure 
from management to reduce expense in this manner 
expressed himself as being entirely willing to charge the 
entire expense of riders to the locomotive repair ac- 
count in full confidence that by so doing the combined 
labor and rider cost would be no greater than. the in- 
creased labor costs where no riders are used. 


A Critical Time 
For the Car Department 


A study of the accompanying table should make it easy 
to pick out the railroads upon which the car-department 
officers are being strongly urged to repair and return 
bad-order cars to service. The figures shown represent 
the reported bad-order position of each road on May 15 
of each of the last three years; the national figures have 
been: 1943, 2.8 per cent; 1944, 3.0 per cent; 1945, 3.6 
per cent. It happens that the 1945 national average is 
the same as it was for the same date in 1942. 

Anyone who believes that the May, 1945, percentage 
of bad-order cars can be forced down later in the year 
to the low level of 2.5 per cent for November and De- 
cember, as was the case in 1942, is unaware of the real 
condition of the car inventory today. This year we are 
dealing almost entirely with the same cars that were 
in the inventory in 1942, cars which in the meantime 
have accumulated previously unknown highs in both car- 
miles and ton-miles, cars which have received a mini- 
mum of repair attention, tens of thousands of them now 
being long overdue for class repairs, and that face the 
prospect of a continued intensive use which may even 
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exceed that to which they have previously been sub- 
jected in length and speed of runs, and distances be- 
tween regular inspection points. 

It is important that these facts be recognized. Car 
departments can do only so much and despite their best 
efforts the bad-order car situation will grow increasingly 
worse during 1945, not better as it did in 1942. The 
figures shown include only five days of operation under 
the new A.A.R. emergency order permitting the short 
routing home of cars which cannot be made fit for rough 
loading by the expenditure of approximately $130 or 
$105, respectively, in the case of all-steel house cars and 
all-steel open-top cars. Already the effect of the order 





May 15 Bad-Order Condition Reports of Roads Owning 
10,000 or More Freight Cars* 


1943 1944 1945 
NR i oes ees cw wa pes 3.4 2.9 2.7 
Delaware, Lackawanna & Western.... 2.7 


MTs GSI). pcan ce ss scepedvedsce 
ae 
eS. Aree ; 
Nc ec cccccccsecese 
New York, Chicago & St. Louis 

New York, New Haven & Hartford 

Pere Marquette .. S eae 
Pittsburgh & Lake Erie...... 
Wabash . =a ; 
Wheemme @ Tale Bete... .......csccccccses 
Baltimore & Ohio 
Bessemer & Lake Erie . 
Central Railroad of New Jersey.. 
Pennsylvania 
Reading 
Western Maryland .......... 
Chesapeake & Ohio........ 
Norfolk & Western ......... 
Virginian 
Atlantic Coast Line ......... 
jp Fe 
Louisville & Nashville , 
Seaboard Air Line ........... 
Southern “- : . 
Chicago & North Western . 
Chicago, Milwaukee, St. Paul & Pacific 
Great Northern ai eeedlg 
Northern Pacific 

Atchison, Topeka & Santa Fe 

Chicago, Burlington & Quincy 

Denver & Rio Grande Western 

Southern Pacific ....... 

Union Pacific 
Missouri Pacific ; 
St. Louis-San Francisco : 
Texas & New Orleans 


SOO OAM PUNADOHNODN OWNWWOCOUNAWH NEN 
WN DH BN DN OH AWAN HWE EN BOOSH DOH DWOUF AHL 


WNNUWUNSPWNWNNUME HON HON SAGE PWOPNHEN AAP AP 
nit AD WOM AMY OWH SD DEO DD OMiNDOOANAM Win NMG 


° Does not fully reflect the effect of the emergency short-route-home order 
of the A.A.R. which went into effect May 10, 1945. 
+ Previous report. 





is beginning to show in a marked increase in the per- 
centage of bad-orders on some roads. 

Undoubtedly, a determined effort will be made to 
repair cars currently but as the deferred maintenance 
on equipment has accumulated each individual repair 
job involves the expenditure of more man-hours and the 
use of greater quantities of material. Before the end of 
the year the full railroad transportation job in this 
country in furthering the war effort against Japan will 
be accomplished only as the car-repair shops and the 
rip tracks of the railroads can keep enough freight cars 
in service. No one should minimize the possibility of 
serious transportation tie-ups resulting from car short- 
ages. Obsolescence, normal and accelerated deprecia- 
tion, and deferred maintenance are all working to make 
the job of the car department harder as the need for cars 
shows no signs of declining. It will take good organi- 
zation, more men, an adequate and free-flowing supply 
of material, and full support from top management to 
enable the car departments to meet this test. 
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IN THE BACK SHOP 





AND ENGINEHOUSE 


Holding Locomotive Parts 
For Machining Operations 


By J. R. Phelps* 


The illustrations show a number of devices which are 


useful in holding locomotive parts for necessary machin- 


n 
ing 


g operations. They will prove time savers in any shop 





Cylinder back head mounted on boring-mill table by the use of 
specially designed clamps which provide clearance for the guide 
blocks on the head 


and are especially important where the monthly shop out- 
put is high and savings in machine set-up time can mean 
the release of additional units. 

The second photograph shows a clamp which is used for 
holding locomotive tites on the boring mill table for 
boring the inside or turning the outside of the tires. The 
foot of the clamp slides in the slot on the boring mill table 
and the upper part of the clamp extends over the tire. 
All bolts, blocks and other clamps are eliminated and 
every bit of pressure applied through the set screws in 


* Machine shop foreman, Atchison, Topeka & Sante Fe, San Bernardino, 
Calif. 





Holding clamps designed to position locomotive tires properly on the 
table of a boring mill 
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the clamps is a downward holding pressure. The blocks 
on the table on which the tire is set are tongued on the 
bottom to fit the table slots and are checkered on the top 
to keep the tires from sliding. The use of these clamps 
and blocks permits setting the inside flat face of the tire 
at an even distance above the table surface and assures 
accurate machining and means that no variation in spac- 
ing will be encountered when applying the retaining rings 
when tires are mounted on the wheel centers. 

The clamps shown are for machining a back cylinder 
head on a boring mill. Where the guide blocks are cast 
solid on the back heads an extra high chuck jaw is re- 
quired to hold them. This is also true with some designs 
of front heads. The jaws shown in the photograph can 
be made in the blacksmith shop and will prove more 
satisfactory for machining the inside of back cylinder 
heads than is the practice of blocking these parts up on 
the table under the regular chuck jaws. Suitable adjust- 
ments for leveling are obtained from the set screws in 
the bottom of the clamp and the angularly set top screws 
give both lateral adjustment and serve to hold the work 
piece firmly in position. 

The illustration below shows a fixture which is 
aised on a planer bed for planing crosshead liners. The 
liners, after having been drilled and tapped, are mounted 





Crosshead guides, after being drilled and tapped, are held on this 
planer fixture with cap screws 


on this fixture. The standard tapping for the liners is 
a ¥%-in. standard thread and ¥%-in. cap screws are used 
with the fixture. They are applied from the under side 
and threaded into the drilled liners and are then tightened 
with a ratchet-type socket wrench. This fixture is made 
from a 10-in. channel, two sections of which are welded 
together side by side. A toe is welded on to the side 
section of the channels to give a total height to the fix- 
ture of 4% in. from the table bed. 

A holding fixture, not illustrated, is used in the drilling 
and tapping of crosshead liners before they are machined 
on the planer. This is so built that nine liners can be 
squared against the back and one end of the fixture and 
held firmly in position by set screws. A drilling tem- 
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plate is clamped in the bundle as the top sheet. It serves 
as the drill guide and makes the drilling and tapping of 
these parts on a standard drill press a very simple matter. 
The use of this fixture together with the one described 
for the planing of these parts results in a very consider- 
able saving of time. 


? | Carburizing Furnace at 
. | G. B. & W. Blacksmith Shop 


An important item of new equipment, recently installed 
: in the Green Bay & Western blacksmith shop, Green 
$ Bay, Wis., is the Hevi-Duty electric furnace, shown in 
two of the illustrations and used for annealing, hardening 
and carburizing locomotive spring pins and bushings, 
st valve-gear links and blocks, valve-motion pins and bush- 


4 ing, etc. The unit has not been in service long enough 
ad to demonstrate possible economies, but it is anticipated 
n that the service life of locomotive parts effectively heat 
© treated and surface hardened will be more than doubled. 
= The electric carburizing furnace, illustrated, is an 
7 HD-1020 type, located for convenience of operation in a 
4 concrete-lined pit in the blacksmith shop floor and fully 
" equipped, with electric controls, indicating and recording 
s pyrometers, etc., mounted on the switchboard panels on 
k the adjoining wall. The furnace proper comprises a 


heavily-insulated sheet-metal cylinder, roughly 40 in. in 
diameter by 40 in. high, set vertically in the pit and con- 
c structed with zone electric heating elements built into 
the side walls around the loading space. 
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Hevi-Duty electric carburizer installation at the G. B. & W. blacksmith 
shop with control panels in the background and quenching tank in 
the foreground 
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The cooling chamber shown in the foreground—Baskets for holding 
parts in the furnace are shown at the left 


An electrically operated cover, which rests on and seals 
the furnace, is also thoroughly. insulated and contains a 
built-in electric fan which circulates carburizing gas, 
generated from Carbonol fluid, delivered to the furnace 
through a small copper-pipe connection to a wall-mounted 
tank. 

Inserted in the furnace and supported from a flange 
at the top is a closed retort, made of a cast alloy and 
designed so that the top of the rim has a groove and 
asbestos gasket to make an air-tight joint when the top 
cover plate is lowered into position and secured with the 
eight holding bolts and nuts. The work-holding baskets 
or pots, also made of a nickel-chromium alloy, are de- 
signed with removable perforated bottoms so as to 
permit and, in fact, direct the flow of carburizing gas 
upward through the charge. The total work-loading 
space is 9% in. in diameter by 19% in. high and this 
may be utilized in a single basket or stacked baskets of 
smaller size. The lower basket rests on a grate-like 
support which does not impede the flow of gases through 
the perforated bottom. 

In operation, therefore, the charge of work in this 
electric furnace is brought to the desired temperature and 
carburizing gas circulated downward through the space 
purposely left between the walls of the retort and the 
basket and upward through the center of the basket and 
its contents. At the top of the basket part of the 
leaves the retort through an outlet pipe in the cover, 
the remainder is re-energized with inflowing fresh 
and recirculated. 

This forced circulation of carburizing gas, cracked into 
its active components, is continued as long as required 
dependent upon the type of steel used in the locomo- 
tive parts and the depth of case hardening desired. The 
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accuracy and ease of temperature control with electric 
heating contributes to uniformly reliable results. 

Since carburized parts sometimes require slow cooling 
and reheating for hardening, these parts may be left in 
the retort without opening the cover, removed from the 
furnace and allowed to cool outside. Another and pre- 
ferable method is to remove the parts quickly from the 
hot retort and place them in a cooling chamber like that 
shown in the foreground of one of the illustrations. 
This chamber is simply an insulated covered container 19 
in. in outside diameter by 37 in. high set for about half 
of its length into the shop floor. The cover is easily 
lifted and swung out of the way by the hand lever. At 
the left of the same view, two baskets of different size 
are shown ready for loading with parts to be car- 
burized. 

The other view shows the furnace installation with elec- 
tric controls and pyrometer equipment mounted on panels 
between the two windows. For direct quenching when 
necessary, the tank shown in the foreground of this view 
is used. This welded steel tank is 24 in. by 24 in. by 48 
in. and divided into two sections, one containing 110 gal. 
of water and the other 110 gal. of quenching oil. A sheet- 
steel cover keeps this water and oil clean when not 
being used. 

This furnace and equipment, while designed primarily 
for heat treating steel parts in controlled atmospheres 
for carburizing, nitriding or dry cyaniding, is also suc- 
cessfully used for general hardening and annealing work. 
Green Bay & Western experience indicates that the more 
accurate and scientific heat treatment, made possible with 
this modern equipment, is really essential in order to get 
desired results, both with plain carbon steels and the 
alloy steels now being much more widely used in loco- 
motive construction. 


Locomotive Boiler 
Questions and Answers ~- 


By George M. Davies 


This department is for the help of those whe 
sire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
. Anonymous communications will not be 
considered. The identity of the writer, pon ige 
will not be disclosed unless special permission is 

given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Laying Out 
Staybolts in Door Sheets 

Q.—lIs it satisfactory, when laying out the staybolts for a fire- 
box door sheet, to take the maximum pitch of the staybolts as 
computed for the flat plate and locate the first row of staybolts 
from the corner flange, by taking this distance as the pitch from 


ee 


FDO000L 


the point of tangency of the corner radius to the first row of 
aaa se VY A. D. 


A.—It would be satisfactory to take the pitch of the 
first row of staybolts from the point of tangency of the 
corner radius providing the firebox door sheet and the 
wrapper sheet are at 90 deg. to each other. According to 
the A. S. M. E. formula, the pitch from the staybolts next 
to the corner to the point of tangency of the corner curve 


shall be: 
T2 
p=90,| CcC— 
P 


a (angularity of tangent lines) 





where p = maximum pitch measured between straight lines pass- 
ing through the centers of the staybolts in the different rows, 
which lines may be horizontal, vertical, or inclined, in. 
P = maximum allowable working pressure, Ib. per sq. in. 
T = thickness of plate in sixteenth of an in. 
C=112 for stays screwed through plates not over %¢ in. in 
thickness with ends riveted over. 
C= 120 for stays screwed through plates over Ye in. in thick- 
ness with ends riveted over. 
a = angularity of tangent lines (Fig. 1). 
An analysis of the formulae might clear up this ques- 
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Fig. 2, 3 and 4 show clearly the effect that the angu- 
larity of the tangent lines has upon the formulae, In 
Fig. 2, showing a 90-deg. corner, p has its greatest or full 
value. In Fig. 3, showing a 135 deg., the value of p is 

























































Fig. 3 
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reduced as the sheets tend to flatten out, the value received 
from the strength of the corner becoming less. Fig. 4, 
showing a 180-deg. corner, which is a flat plate, the value 
of p is the least, the pitch of the staybolt receiving no 
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Fig. 4 

support from the corner. From these three figures it can 
readily be seen that the angularity of the tangent lines is 


the determining factor as to how the value of the strength 
of the corner influences the pitch of the staybolts. 
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Welding Flash Plates 
In Locomotive Tenders 

Q.—The swash plates in some tender tanks were welded to the 
tender bed with %4-in. fillet welds, the swash plates being % in. 
thick. Would the job have been stronger if these swash plates 
had been secured to the bed with a vee-weld?—R. A. 

A.—In calculating the strength of fillet welds, made by 
the shielded-arc process, the stress is computed through 
the throat of the fillet. The throat of an ordinary 45-deg. 
fillet weld is taken as 0.707 of the size of the fillet weld. 
This for a %-in. fillet weld would be .25 x 0.7 or 0.175 in. 
In computing the strength of a vee-weld, the weld is taken 
as the same as the cross-section of the plate, in the case 
of a %-in. plate this Would be 0.25 in. 

It will be seen from the following table that the vee- 
weld is the stronger but the fact that the swash plates 
rest on the top of the tender bed makes the fillet weld the 
more desirable to use in securing the plate to the bed. 

Value of welds in shear per linear in. 

| Serer a ee 0.175 x 13,600 = 2,380 
ae 8 ae oe oe 0.25 x 13,600 = 3,400 
Value of weld in tension per linear in. 


of See 0.175 x 16,000 = 2,800 
Wester G oi. os cod iS 0L.S 0.25 x 16,000 = 4,000 


Where the question of strength is involved, it would 
seem preferable to use a fillet weld on both sides of the 


side rod blanks being flame cut to rough size in a single operation 






plate. The general practice in securing swash plates to 
tender beds is to use a %4-in. chain fillet weld 3 in. long 
on an 8-in. pitch. 


Multiple Torch Cutting of 
Side Rods for Locomotives 


Locomotive side rods are commonly cut to shape from 
rolled or forged steel blanks by the use of a single oxy- 
acetylene cutting torch. However, at the plant of the 
Barium Steel Company in Canton, Ohio, a three-torch 
machine has been used for cutting thousands of side 
rods. Steel for the side rods cut at this plant is of the 
1045 analysis, forged to rough shape. The forgings are 
checked with a scribing template and two reference marks 
are punched on the steel. The forgings, in batches of 
three, are then placed in a heating pit and preheated to 
a temperature between 500 deg. and 600 deg. F. with 
care being exercised that the upper limit is not exceeded. 
The next step calls for placing and aligning the pieces 
on the cutting table where they are descaled with a 
round multi-flame descaling tip which is passed over 
the line of cut to remove forging scale. This scale must 
be removed to prevent its interference with cutting. 

Cutting begins along the shank of each rod which 
has a 2-in. section. The speed of cutting is up to 15 in. 
per min. This speed is reduced to 8 in. per min. on 
the 4-in. end section where the first’ cut is terminated. 
The torches are then returned to the starting point and 
cutting is resumed in the opposite direction with a speed 
of travel of 6 in. per min. on the 5-in, end section. The 
cut then continues along the shank until severance is 
completed. Adjustments in torch elevation are made 
manually by the machine operators. The Airco Travo- 
graph which is employed is equipped with a magnetic 
tracing device and is guided from a steel template. 

Oxygen gauge pressure is 50 lb. per sq. in., a com- 
paratively high pressure being needed to assure penetra- 
tion of the cut through adherent scale on the forgings. 
Heavy pre-heat cutting tips are used. Cuts are made 
to within % in. of the finished size of the rods. 
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753rd Railway Battalion Rebuilds 
Italian Railroad System 


Tue officers and men of the Army Trans 
portation Corps had only ruins to worh 
with when they began the job of rebuild- 
ing the Italian railways. The photo- 
graph at the top of the page shows what 
was left of an enginehouse after Germai 
bombs got through with it. At the left 
Staff Sergeant Stephen Heinrich of Chi 
cago is busy laying out a new crosshead 


to replace one that the retreating Ger- 
mans had destroyed. T/3 George Steub- 
ben of Marshall, Texas, is shown, below 
facing the joint of a dry pipe on a hori 
zontal mill salvaged from a bombed-out 
Italian arsenal and rebuilt by the 753rd 
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New Wheel Track on 
The Lehigh & New England 


The Lehigh & New England has relocated its wheel 
track at Pen Argyl, Pa., and installed the facilities which 
are shown in the illustrations. The relocation has resulfed 
in time saving on car movements which averages better 
than a day per car and eliminates a number of extra shift- 
ing movements on each car requiring the changing of 
wheels. The new facilities still further reduce the repair- 
track time and the labor required per wheel change. 

As now located the wheel track is adjacent to the prin- 
cipal receiving yard and cars needing new wheels are 
drilled out of trains and left on the wheel-track lead. The 
track to the wheel-change location is graded so that cars 
are easily moved down it to the working area. When a 
wheel change has been made cars continue through onto 
a holding track from which they are removed by yard 
switchers for placement in trains. 

The layout of the working location is unusual. Crane 
service for handling wheels being removed or applied 
and for unloading or loading wheel cars is provided by 
a five-ton capacity Chisholm-Moore electric hoist which 
has a pendant control station and is mounted on a mono- 
rail craneway which extends across the wheel-change and 
wheel-storage tracks. 

There are two new-wheel storage tracks having a 
length of 117 ft. and two old-wheel tracks which are 
60 ft. in length. The wheel-change point has platform 


Hand Brake Wheels 

















The new wheel track of the Lehigh & New England at Pen Argyl, Pa. 


planking for a distance of 48 it. on each side of the track 
at the changing spot and there is a 10-ft. planked area be- 
tween the rails at the center of this outside planked work- 
ing space. A storage platform for side frames, bolsters, 
springs, brake beams and other truck parts adjoins the 
immediate working area. A small tool shed and oil house 
with a record desk is located at the end of the platform. 
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Device for handling side frames and bolster 
when changing wheels on a Bettendorf- 
type truck 
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Planked areas provide a good working location for the car repairers 


Two Duff-Norton 50-ton air-operated jacks have been 
installed for raising cars from which trucks are to be re- 
moved. Trucks, after removal, are worked under a port- 
able A-frame type device built at the Pen Argyl shops. 
The frame is similar to the one in use on the Chicago, 
Burlington & Quincy which was described in the June, 
1944, issue of the Railway Mechanical Engineer, page 278. 
The drawing appearing with this article was prepared 
by an L. & N. E. draftsman working from the illustration 
appearing on page 279 of the issue mentioned. 


Service Carts for 
The Car-Repair Track 


Two devices for car-repair yards which have resulted 
from the Erie’s encouragement of job analysis on the part 
of employees are now in general system use after being 
tried out at Marion, Ohio, where they were first devel- 
oped. One is an oil cart for the use of the car oilers, the 
other a service cart for carmen and inspectors engaged in 
banding loads on open-top cars. 

The car-oil cart consists of a portion of an old air reser- 
voir which has been fitted with required filling ports, an 
air-pressure gauge, a relief valve and a discharge port to 
which a length of %4-in. hose is connected. A pistol-grip 
nozzle is used to direct oil into journal boxes. The oil 





A car-oil cart which replaces hand-can oiling on the Erie 
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capacity of the cart is 10 gal. and when this amount of oil 
has been put in the reservoir the filling port is closed. A 
connection is then made to the shop air line and the reser- 
voir is charged with air up to about 50 Ib. pressure. When 
so charged with oil and air under pressure the cart 
can be used by the car oiler to service between 50 and 60 
cars. The ease of its use has resulted in a generally more 
satisfactory condition in the journal boxes of cars leaving 
yards where it is used. Car oilers need no longer make 
repeated trips for fresh supplies nor carry heavy cans of 
car oil for considerable distances. 

The banding cart is made in wheelbarrow style and 
carries all necessary tools and supplies for a gang doing 
this work. The one shown has on it a roll of 2-in. high- 





Service cart for load-banding gang 


tensile steel banding, a banding machine, band stretcher, 
cutters, banding seals and stake packet protectors. The 
reel for the roll of banding makes the handling of this 
materia] much easier and safer for workmen. 


G. B. & W. 
Crawler Crane Ramp 


The Northwest crawler crane illustrated is normally car- 
ried on a flat car in the Green Bay & Western wreck 
train with an easily attachable shovel and bucket on an 
adjoining car. A feature of the equipment is a two-part 
ramp which the crane itself readily swings into position 
at the end of the car and then moves down under its own 
power. This ramp can be placed and the crane moved to 
the ground ready for operation under normal conditions 
in 15 min. or less. 

Referring to the drawing, it will be noted that the 
ramp consists of two built-up sections of well-braced, 
rigid bolted design, tied together by two 1¥%-in. steel tie 
rods. Each ramp section, constructed primarily of 8-in. 
fir timbers, is 24 ft. long by 32 in. wide. The cross bents 
and braces are made of oak and the lower end of each 
part of the ramp is iron clad with a 6-in. cut-out section 
to hold it in proper alignment with the rail. 

In operation, the two ramp sections are simply swung 
into place at the end of the car with one side of each 
resting on the rail and the other blocked as necessary t 
bring it to rail-top level. 
applied, but no tie between the ramp and the car is neces- 
sary, as the crawler crane tends to pull the ramp and car 
together while either loading or unloading. The fact that 
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Above: Spare trucks on special 
flat car—At the left is wreck- 
train bunk car—Right: North- 
west crawler crane with two- 
part ramp mounted on G. B. 
& W. flat car 
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both the crane and the two-part ramp are carried on the 
same car makes this unit both flexible and self-contained 
and it can be operated with a minimum of manual labor. 
The crane itself weighs 80,000 Ib. and has a normal rated 


capacity of 21 tons. It is powered with an internal com- 
bustion engine and used primarily for light wrecking 
operations. 

The bunk car and a flat car with spare trucks which 
normally accompany the wreck train are also illustrated. 
The bunk car was converted from a mail-baggage car and 
is completely equipped with the usual accommodations for 
the wreck-train crew. The 50-ton flat car used for carry- 
ing spare trucks has a steel underframe with 3-in. 
treated-oak decking, provided with wood strips to hold 
the trucks against transverse movement on the car deck. 
End blocking is supplemented by chains applied to each 
truck and secured to side anchor bolts by quick-acting 
lever clamps and locks. 

These trucks are sprayed with a light-colored paint to 
identify them and to make sure that they are returned to 
the wreck train after temporary use under other equip- 
ment. Other cars used in the wreck train include a 
blocking car and a tool car. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


291—O.—How does the inshot valve portion func- 
tion in order to move the relay portion to application 
position? A.—At the inshot valve portion, application 
air from passage J6c flows past supply valve 92 to cham- 
ber C on diaphragm 85, thence to passages 15 and 15a. 
From passage 15 the flow continues through chokes 138 
and 140, thence past upper magnet valve 161 and 161b 
to passages 18 and 19, passages 18a and 19a to the two 
diaphragm chambers N and P. When approximately 
seven pounds pressure is obtained in chamber C of the 
inshot portion, inshot diaphragm 85 is deflected, com- 
pressing spring 88 and moving piston 84 sufficiently to 
permit spring 94a to seat supply valve 92, cutting off 
further flow to diaphragm chambers N and P. The seven 
pound initial pressure inshot thus obtained in the dia- 
phragm chambers is directly effective in chamber P, 
where it acts on diaphragm 38, overcomes the resistance 
of spring 42 and deflects the diaphragm, moving the relay 
portion to application position. 

292—O0.—Explain further, how air enters the brake 
cylinders in this position. A.—The exhaust valve and 
its piston are seated by the lever 43, and the application 
valve 32 and its piston are opened, permitting main reser- 
voir on locomotives and supply reservoir air on the cars 
to flow to the brake cylinders. 

293—O.—W hat is the result of this movement? A.— 
Provides a low brake cylinder pressure sufficient to take 
up brake rigging, and apply the brake shoes to the 
wheels. 

294—O0. —What becomes of the seven pounds initial 
pressure inshot obtained in the diaphragm chambers? 
A.—After the inshot supply valve closes the seven pounds 
pressure in chamber P is retained, thus maintaining this 
inshot pressure directly on diaphragm 38. 

295—O.—What polices further build up of pressure 
in the diaphragm portion? A.—Further build up of 
pressure in the diaphragm portion is controlled by the 
position of the magnet valves. 
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296—Q.—At train speeds of less than 20 m.p.h., how 
does the speed governor react? A.—At speeds of less 
than 20 m.p.h. the speed governor closes the circuit to 
the low speed (L) magnet, energizing its coil. 


Wreck-Train 
Activities in Iran* 


Arak, Iran—‘Home” to T/3 Otis E. Crumm of Chico, 
Tex., and T/4 Gideon Justice of Grundy, Va., is a rail- 
road car on a wreck train at Arak in faraway Iran. 

They live in one of two cabin cars so that, if a wreck 
occurs on the Iranian State Railway, operated by the 
U.S. Army’s Third Military Railway Service, the train 
can leave on almost a moment's notice. 

It is one of four in the Persian Gulf Command. All 
are stationed at strategic spots along the 642-mile route 
of the single-track railroad over which the bulk of more 
than 5,000,000 tons of war supplies have been moved to 
the USSR in the last two years. 

Sgts. Crumm and Justice keep the 75-ton crane’s boil- 
ers fired ’round-the-clock, for the derrick is also used in 
other work, such as in the dismantling and assembly if 
Diesel locomotive trucks, on the rip tracks in the yards. 

A former crane operator at the Ford Motor Company’s 
giant River Rouge plant at Dearborn, Mich., Crumm has 
been on every wreck train in the command and the Arak 
train since March, 1943. Justice is a coal miner who 
learned to be a crane operator at Camp Claiborne, La. 

The train consists of two cabin cars, one equipped to 
sleep eight; a kitchen car, a tool car, a fuel and water 
tender, the 75-ton derrick, and the block or idle car under 
the boom. Its territory is from Arak north to Qum, mid- 
way point on the ISR's northern division. However, it 
has aided in clearing the line as far south as Andimeshk 
and north to Kazvin and above Teheran on the Bandar 
Shah line. 

The wreck crew’s biggest job came last September 
when 27 cars and their cargo left the rails, overturned 
and burned between Arak and Samagan, ripping up 2,000 
ft. of track. Twenty hours were spent in clearing the line. 

Recently, the train and its personnel—10 enlisted men 
and officer go out on calls—assisted the 342d Signal Serv- 
ive battalion in repairing communications lines blown 
down in a blizzard in the mountains of Nourabad, at 
7,272, it., the highest point on the railroad. 

Except for bread and fresh meat, rations for 30 days 
are kept aboard the train. A year ago an engine derail- 
ment took the train and its crew to Kazvin, a USSR re- 
ceiving station. The 1,000-mile round trip required 15 
days. 

There are five others who always go out on calls. They 
are T/4 Alex M. Shaw of Smithfield, Tex., in charge of 
rigging ; T/4 Otis E. Bolton of (Fifth St.) Corbin, Ky, 
a rigger and former machinist apprentice with the Louis- 
ville & Nashville; T/5 Elmer Profitt of McAlpin, W. Va., 
hook handler who was a Chesapeake & Ohio section hand 
at McAlpine; T/5 Frank E. Shoemaker of (Route 1) 
Andrews, Ind., also a hook handler, who was C. & O. 
welder at Chicago, and T/5 Fred V. Leadbetter of (3003 
N. 13th St.) Kansas City, Kan., former locomotive painter 
for the Union Pacific at Kansas City, who acts as cook. 

All have other jobs. Crumm, 42, who has two sons in 
the Navy, is in charge of the rip tracks. Justice operates 
the crane. Shaw is a car inspector, and Bolton is a steam 
locomotive mechanic. Profitt also is an engine mechanic. 


* Passed for publication by the U. S. Army press censor. 
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Shoemaker is a welder, and Leadbetter is a light repairs 
trick foreman in the enginehouse. 

The other three men are recruited from those available. 
Either Ist Lt. Robert J. Rush of (Route 1) Westville, 
Ill., or Capt. Charles F. Gilpin of Rock Springs, Wyo., 
accompanies the wreck train on its trips. Rush, an en- 
ginehouse foreman for the Chicago & Eastern Illinois, 
has been in Arak since last August. Gilpin, with the 
Union Pacific for 27 years and mechanical foreman for 
the Line at Rock Springs, is in charge of the Arak en- 
ginehouse. He also is commanding officer of detachments 
at Arak of the 791st Railway Operating Battalion. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Repairs Billing Limited 
By Depreciated Value of Car 


The Texas & New Orleans and the Southern Pacific have 
an agreement whereby cars of either ownership may be 
given heavy repairs in the shops of either company. The 
Southern sent a damaged Southern Pacific stock car to a 
Texas & New Orleans shop attaching its defect cards 
covering accident damage. Later it received a copy of a 
joint inspection certificate and additional defect cards 
were requested for items of uncarded damage. The cards 
were issued and the later billing on their authority 
amounted to $262.13. Subsequently it was developed that 
the depreciated value of the car in question, less value of 
salvage, was $41.35. The Southern, accordingly re- 
quested the Texas & New Orleans to furnish counter- 
billing authority in the amount of $220.78 to adjust the 
overcharge it claimed on the basis of its interpretation of 
Paragraph (1b), Section A, Rule 112. The Texas & 
New Orleans declined to furnish the counterbilling au- 
thority as it did not consider that there was any over- 
charge, basing its contention on the decision in Arbitra- 
tion Case 1029. The Southern contended that this deci- 
sion was made obsolete by Item (1-b), Section A of 
Rule 112, and that a repairing line’s bill cannot exceed 
the depreciated value of the car less value of salvage. 

On November 16, 1944, the Arbitration Committee 
held that, “Paragraph (1-b) of Section A of Rule 112 
as modified effective July 1, 1942, abrogated Decision 
No. 1029. The contention of the Southern Railway is 
sustained.” Case No. 1804, Southern Railway versus 
Texas & New Orleans Railroad. 


Billing for 
Home Movement Repairs 


Ten cars belonging to the Shippers’ Car Line Corpora- 
tion were damaged in a derailment on the Texas & New 
Orleans. After a joint inspection, five of the cars were 
settled for on the basis of the A. A. R. depreciated value 
and the remaining five cars were given the necessary re- 
pairs to enable them to be moved on their own wheels to 
shops designated by the owner. Responsibility for the 
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cost of these repairs was the issue in the case. It was the 
contention of the owner that the repairs made by the rail- 
road were required because the cars had been involved in 
an accident and that they were of a permanent nature 
and were, therefore, the responsibility of the railroad. 
The owner further contended that none of the subsequent 
repairs made in its contract shops included any of the 
items covered in the repairs made by the Texas & New 
Orleans. The railroad contended that defect cards issued 
by it support its claim that some of the repairs which it 
made were temporary in nature and others improper re- 
pairs. Its action, according to the railroad, was intended as 
a favor to the owners in returning cars to service as quick- 
ly as possible and on saving transportation costs which 
would have been involved if the damaged cars had been 
loaded on other cars for shipment to designated shop 
points. It pointed to certain of the correspondence about 
these cars as indicating that it had no intention of absorb- 
ing the cost of the partial or temporary repairs, which on 
all five cars exceeded the $50.00 limit set up in Rule 112 
governing repairs to damaged equipment to permit mov- 
ing it to home shops. , 

In a decision rendered on November 16, 1944, the 


; Arbitration Committee ruled that, “As the total cost of 


repairs to unfair usage damage did not equal or exceed 
the depreciated value of car less salvage, under the In- 
terchange Rules the Texas & New Orleans Railroad may 
charge only for repairs made to owner’s defects. Case 
No. 1803; Shippers’ Car Line Corporation versus Texas 
& New Orleans Railroad. 


Overload Damage 


Missouri Pacific fixed-end gondola car No. 71008 while 
traveling on a Baltimore & Ohio waybill broke down 
under load on the New York Central. The car was loaded 
with steel bars, six bundles to each end of the car with 
the bundles overlapped in the center. The total load was 
within the load limit capacity of the car but there was a 
question as to whether an undue concentration of weight 
occurred at the point where the bundles were lapped. The 
case was first submitted to the joint committees, Car Con- 
struction and Loading Rules and it was agreed that the 
wording of Loading Rule 4 was not clear and that cer- 
tain modification and clarification was needed in the read- 
ing of Section B. No agreement could be reached by the 
parties as to the proper interpretation of Loading Rule 4 
and responsibility under Interchange Rule 32, Paragraph 
(10-h), and the case was submitted to arbitration. It was 
the contention of the Baltimore & Ohio that the car was 
loaded in accordance with provisions of the existing load- 
ing rule. The New York Central pointed out that the 
method of loading created a concentration of load at the 
lapped section bearing pieces which exceed the 40 per 
cent permissible load concentration provided for in Load- 
ing Rule 4 for a distance of 10 ft. long or less. It asked 
for offset protection on the defect card which it had issued 
and payment to itself for the cost of transferring the load. 
The Arbitration Committee decided on November 16, 
1944, that, “Loading Rule No. 4 prohibits loading in 
excess of 40 per cent of the stenciled load weight limit 
over a space of 10 feet or less in fixed-end gondola cars. 
MP car 71008 was loaded to 48 per cent of the stenciled 
load weight limit over a 7-ft. bearing-piece spread There- 
fore, the car was overloaded. This opinion has the con- 
currence of the Committee on Loading Rules. The dam- 
age is the responsibility of the originating road haul car- 
rier, as provided in Rule 32, Paragraph (10-h). The con- 
tention of the New York Central Railroad is sustained.” 
Case No. 1805, New York Central Railroad versus Bal- 
timore & Ohio Railroad. 
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ELECTRICAL SECTION 


Year of Train Telephone Tests 








The c 


nductor talks to the engineman 


Too the uninitiated radio communication between the 
engine and the caboose on freight trains might seem a 
relatively simple facility to install. The Rio Grande, 
however, after testing and experimenting for a year, has 
found and is now coping with many problems which must 
be overcome before we can have 100 per cent commu- 
nication between the engineer and the conductor, and at 
the same time not interfere with other proposed radio 
services. Some of the problems presented are the result 
of difficult terrain over which our railroad operates be- 
tween Denver, Colo., and Salt Lake City, Utah. 

There are 50 tunnels in the 570 miles of main track 
between these two terminals, ranging in length from 100 
ft. to 6.2 miles (Moffat tunnel). Thirty of these tunnels 
fall within 35 miles, on part of the 129-mile stretch where 
the Rio Grande operates over the Denver & Salt Lake 
trackage on the Dotsero cut-off route. In addition to 
these obstacles to communication, there are cuts, winding 
canyons, and extremely rugged terrain. On the other 
hand, between Grand Junction, Colo., and Helper, Utah, 
the railroad passes through relatively flat, open country. 

One of our biggest problems becomes that of having 
sufficient power to overcome extreme attenuation in the 
mountainous country, and at the same time not so much 
power that too great a distance is covered in open coun- 
try, which would tend to create a congestion of air traffic 
and consequent interference with other proposed services. 





* Superintendent of Communications, Denver & Rio Grande Western, 


Denver, Colo. 
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By W. W. Pulham* 


Rio Grande reports on results 
obtained with different types 
of equipment operating under 
wide variety of conditions 


Started Test in April, 1944 


We made our first test run early in April, 1944. At 
that time, police emergency radio equipment was used, 
operating in the 30-40 mc band, frequency modulated, 
and with a power output of 60 watts. The installation 
was made ona fast-freight train of 65 cars out of Denver, 
and increased to 85 at Grand Junction. It was esti- 
mated by the train crews that the time saved in closing 
switches, stopping to cut out a bad-order car, release o! 
sticking brakes observed by the rear end, highballs from 
the rear, and over-all operating handled by radio, 
amounted to approximately three hours from Denver to 
Salt Lake. Communication was maintained continv- 
ously with the exception of within the Moffat tunnel 
and in two of the longest minor tunnels. Several problems 
were disclosed, however, that would have to be solved 
before we were ready for regular installation. In the 
first place, it was improbable that the F.C.C. would be 
able to give us a license in the 30-40 mc channel. We ha‘ 
reason to believe that the power was too great for open 
country work, and we failed to obtain communication 
through all the tunnels. Another major problem was 







































Transmitter and receiver as installed in a caboose 
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East portal of the 6.2-mile Moffat tunnel 


that of supplying cabooses with suitable and adequate 
power for the operation of the radio equipment. 


Various Other Tests Made 


Since that time, many test runs have been made with a 
number of different types of equipment, to determine 
what type of modulation, transmitter power, type of 
antenna and radiation, receiver sensitivity, and frequency 
would be best suited to do a satisfactory communication 
job from engine to caboose. 

We have used amplitude modulation, frequency modu- 
lation and phase modulation; we have operated in the 
30-40, 117, 156 and 2,700 mc bands; we have used power 
ranging from 6 watts to 60; and have experimented with 
a number of antenna types from a simple 4% wave-to- 
ground to intricate arrays. In addition, we have studied 
various types of power supplies for the cabooses. 

It is interesting to note that in only one test have we 
successfully obtained communication through the Moffat 
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A gasoline-driven, 117-volt, a.c. generator mounted under the caboose 
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tunnel. This was done with 15-watt phase modulation 
equipment operating in the 2,700 mc band. A multiple 
driven antenna array was used which gave us a low 
radiation pattern 360 degrees in extent. It is believed 
that the tunnel acted as a wave guide in this instance, 
which resulted in a stronger signal being received inside 
the tunnel than in open country transmissions. This per- 
formance would indicate a promising future for this 
frequency, but at the present time this type of equipment 
has not been developed on a commercial basis. 

A decision between the use of AM and FM has be- 


Mountain canyons along the Colorado River impose special problems 


come a problem. Both types are free from man-made 
static in the very high frequency range. The use of FM 
tends to give one station preference over a station some- 
what further away from the receiving station, thus block- 
ing out the latter. This is not true with AM, and there is 
a question whether this would be advantageous or not. 


Engineman using a close-talking microphone employed with Galvin- 
Motorola tests made in March and April, 1945 


Our studies have indicated that a radiating power of 
not over 25 watts combined with a high-gain receiver 
should be adequate for our mainline end-to-end service. 
A number of types of antennas do a very satisfactory job, 
especially those that are non-directional and radiate at a 
low angle. It is believed, however, that still more 
improvement can be made along this line, and we are 
continuing with our experiments in antenna design. 


(Continued on page 317) 


















































Temperature Governs Tonnage’ 


Tout Diesel-electric locomotive does not know when to 
quit, nevertheless its ability to handle overloads is de- 
pendent upon the thermal capacity of the electrical ap- 
paratus so that the duration, for which a given overload 
may be maintained with safety, is determined by the tem- 
perature of the windings preceding its application. 
Where ruling grades, or speed of operation limit train 
weights, the load is generally below the continuous rating 
of the equipment so that low winding temperatures pro- 
vide a useful margin of overload capacity. This is an 
advantageous attribute of the electric drive in railway 
operation when correctly utilized. 

It is essential to know motor temperatures just pre- 
ceding a given overload to be able to determine the per- 
missible duration for such duty. Temperature measure- 
ments taken in the intended service will be a check on 
the assumptions made during application study. It is 
often hard to make proper assumptions of variables when 
making such studies for a difficult service. When steam 
helpers are required to move heavy trains over long 
grades, it is necessary at times to reduce Diesel-engine 
speed and power input to the motors in order to accom- 
modate differences between the speed-tractive force char- 
acteristics of the steam and Diesel locomotives. If trac- 
tion motor blowers are belt driven, the volume of 
ventilating air is then decreased so that even operation 
at the continuous rating may be questioned. Temperature 
measurements are useful to obtain data and checks on 
such operation. 

Cut-and-try overload application methods in service on 
narrow margins without knowledge of apparatus tem- 
perature is an uncertain undertaking the inadequacy of 
which may not be immediately evident, but will show up 
in time by increased maintenance cost and frequent motor 
or generator failures. Severe overheating in a single in- 
stance may be sufficient to shrink wedges and relax bands, 
without causing immediate failure, but subsequent move- 
ment of the winding under influence of vibration will 
cause the insulation to wear through and fail by short 
circuit or ground even before complete deterioration of 
insulation is achieved. 

Various means have been developed in the past to give 
a continual indication of motor temperature, but none has 
been favored by general use. Until such time as reliable 
temperature-indicating instruments are developed for 
railway use as to warrant general application, the measure 
of motor temperatures by the resistance method is the 
most reliable and accurate means available today. It isa 
recognized and familiar means of temperature determina- 
tion by electrical apparatus manufacturers and is common 
on their test floors where the personnel is trained and 
skilled in its use. 

This same method has been developed for the railway 
field by a series of evolutionary experiences until the 
technique and required skill have been reduced to a point 
where measurements can be made under these adverse 
conditions by an operator and the help of men unskilled 
in laboratory or test-floor methods. The results equal 
and sometimes surpass in speed, accuracy, and uniform- 
ity those obtained under more favorable conditions on 


* Abstract of a paper recommended for 
Land-Transportation, American Institute o 
in the July issue of Electrical Engineering. 


ublication by the Committee on 
Electrical Engineers appearing 
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By J. W. Teker;{ 


Method for obtaining full 
output of Diesel-electric 
locomotives without risk- 
ing damage to insulation 
by cut-and-try methods 


the test floor, and it becomes a practical tool for general 
field use where questions pertaining to motor tempera- 
tures have a bearing on railway operation. 

The method selected for determination of average 
motor-winding temperature is dependent upon the known 
change in electrical resistance of a copper conductor with 
temperature, and is expressed by the relation T — (R/r) 
(234.5 + t) — 234.5, The initial, or cold resistance, 
r of each component winding in question is measured 
after the motors have stood without power long enough 
to allow all motor parts to cool to a uniform ambient 
temperature, t, which is measured directly with mercury 
thermometers placed upon the motor parts and checked 
with each other and surrounding ambient temperature. 
The hot winding resistance, R, is measured at prear- 
ranged stops on the main line with the train and at the 
point where the temperature of the motors in the actual 
service is questioned. The temperature, T, is then readily 
evaluated from the corresponding cold resistance, 7, at 
temperature ft. 

It is necessary to remove power from the motors and 
bring the train to a stop before these resistances can be 
measured. During this interval the motors are cooling 
and the temperature of the winding as determined is for 
the instant of time when the resistance is obtained. This 
temperature is lower than the actual temperature of the 
winding at the instant when power was removed by the 
amount of cooling taking place during this elapsed time. 
However, by continuing to measure the resistance of the 
winding as it cools with respect to a time started at the 
instant of power removal, it is possible to plot these values 
and draw a cooling curve through the related points. By 
extending this curve back to zero time, the most probable 
actual temperature of each winding is determined at the 
instant of power off, and is well within the limits of 
accuracy for all practical purposes.}f 

While temperature is the primary consideration de- 
termining motor life, it is expedient to plot the data in 
terms of temperature rise so that performance can be 
compared between successive tests under different con- 
ditions. Measurements must, therefore, be made of the 
ambient temperature during the test of the traction-motor 
ventilating air, as well as the air surrounding the loco- 
motive. The volume of ventilating air delivered to each 
motor being tested must also be determined as well as 


+ Engineer, General Electric Company. _ 
tt American Institute of Electrical Engineers Standards ASAC 35.1— 
1943, 11-156, 158 and 159. 
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the power input to the motors so that rms current values 
can be calculated for the train tonnages hauled. 

The success of the method outlined is dependent upon 
practical means for making the necessary measurements 
and upon a test crew organized and equipped to make 
these measurements without causing serious loss of time 
to the scheduled run of the train. 

The motor-field windings are connected to the instru- 
ment with temporary wiring and suitable switches so 
that resistance measurements can be made quickly. The 
instrument station should be located in the cab as close 
to the motors as possible so as to hold length of the inter- 
connecting leads to a minimum. 

The armature resistance is obtained by selecting a span 
of the armature winding to which connection is made by 
contacts spaced apart by the desired number of com- 
mutator segments and held in fixed relationship by a 
special yoke applied by hand pressure to the commutator 
through the motor-inspection opening 

Connection between contacts of the yoke and the in- 
strument station is made through a multiple-wire flexible 
cable long enough to reach through a cab window down 
to the motors in the locomotive truck. This equipment is 
coiled and carried in the cab between stopping points for 
measurements. 


Communication System 


A signal system is necessary between the man at the 
instrument station and the man in position at the motors 
when measurements are in progress because of their re- 
mote location and the magnitude of noise level with 
Diesel engines idling. A push button fixed at the instru- 
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ment station and a simple electric bell properly protected 
against injury during handling is used for this purpose, 
interconnected with flexible leads long enough so that it 
can be lowered from the cab to a man on the road bed. 
The signal code used is as follows: 

One bell—make contact with yoke on armature. 

Two bells—hold contact ; measurement is in progress. 

Three bells—remove contact. 

An ammeter placed in the battery circuit of the bridge 
indicates as soon as a circuit is established through the 
armature and informs the resistance-bridge operator to 
proceed with measurement, while the man making the 
contact is informed to hold it by signaling two bells. A 
failure to establish contact with all four points on the 
commutator simultaneously is evidenced by failure of the 
ammeter to indicate if the current circuit is open or by 
an off-scale swing of the bridge if the voltage or drop 
circuit is open. In this case, the operator continues to 
cali for contact by repeating the one-bell signal. 

Commutator temperatures are measured with a con- 
tact type hand pyrometer. This is an open junction ther- 
mocouple instrument with inherent ambient compensated 
millivoltmeter reading directly in degrees centigrade. 

Thermocouples made up from copper and copnic wire 
serve to measure the temperatures at remote locations 
inaccessible while under way, such as the roof and road- 
bed ambient temperature, traction-motor armature and 
axle bearing, frame, and air-out temperatures. 


Power Input Measurement 


The power input to the motors is measured with a 
voltmeter and ammeter with respect to time; the interval 
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Fig. 1—Instruments and special equipment required for measurement of railway motor temperatures in service 
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Fig. 2—Connection diagram for measurement equipment 


of which is dependent upon ‘the profile of the railroad 
and the operation being studied. This is a laborious and 
tedious procedure which may be eliminated by installing 
chart-recording instruments to keep a graphic record of 
the test. Recording meters should be equipped with spe- 
cial marker pens, energized periodically by means of a 
telechron-driven contact-making switch to put a reference 
mark in each graph. A push button should also be pro- 
vided to permit operating the marker pens at will for 
special age such as the passage of significant loca- 
tions. In addition, the chart must be clearly marked with 
notes to aid analysis after these tests are completed. 

A small rotary inverter operating on 32 volts direct 
current supplies alternating current at 110 volts, 60 
cycles, from 16 cells of the locomotive storage battery 
to operate the self-balancing bridge, the recording meter 
and the telechron timer for the marker pens. The cir- 
cuit between the storage battery and the inverter should 
be protected with fuses. 


Measurement Procedure 


The cold-resistance value of the motor windings is a 
first consideration after instruments and wiring are in- 
stalled as it is basis for subsequent temperature deter- 
mination. To permit all windings to cool off to a uniform 
temperature and to equalize with that of the entire motor 
may require 12 to 24 hours and will present a real prob- 
lem unless the layover between runs is of sufficient 
duration for this purpose. Arrangement should be made 
to cut out the motors selected for measurement and to 
keep the blowers running before the train arrives at the 
terminal, when they are no longer required. This may 
gain two or three hours of cooling time. If electrically 
driven blowers are used, they should be kept running 
with the motors or power plant cut out. 

As soon as the locomotive is spotted in a final position 
for servicing, mercury thermometers can be applied to 
the frames, field coils, pole tips,- armature core, and to 
the commutator risers. It is well to caution against the 
application of putty directly on the brush surface of the 
commutator as it may present some difficulty in cleaning, 
at the same time destroying the commutating film and 
thereby altering conditions for subsequent tests. Com- 
parative ambient temperature may be obtained by placing 
a thermometer on the track rail head with putty over the 
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bulb, or by placing a thermometer in a small can filled 
with oil so as to stabilize fluctuation in air temperature 
when large doors are opened in the locomotive service 
shop or enginehouse, or with variable wind if standing 
in a railroad yard. Cold-resistance measurements can 
be started as soon as comparative observations of ther- 
mometers show reasonable agreement. Record the date, 
time, temperatures, with resistance values, and check at 
intervals. 

When measuring armature cold resistance, the arma- 
ture yoke should be applied on several alternative seg- 
ment positions available and, after removing the armature 
thermometers, the locomotive may be moved sufficiently 
to present different sections of the commutator, the meas- 
urements on which should check reasonably with one 
another. 

Cold-resistance readings should be again measured at 
the conclusion of all testing and checked with the initial 
readings to ascertain that no changes had occurred dur- 
ing the testing period. For this purpose, resistance values 
should be evaluated at 25 deg. C. as a ocmmon basic 
temperature for comparison. 

The work of reading temperatures will be greatly facil- 
itated by drawing temperature resistance curves for each 
winding in each motor being tested (Fig. 3). Since this 
curve is a straight line within the range of temperatures 
under consideration, it is only required to plot the cold- 
resistance values at their measured temperature and cal- 
culate the value of resistance for 200 deg. C. as being 
the extreme value when hot. A straight line is.drawn 
through these two points and any intermediate value can 
be read directly from the curve. 
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Fig. 3—Typical temperature-resistance curves for motors No. | 
and No. 2 
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A—Roof air temperature T.C. 

B—Road-bed air temperature T.C. 

C—Windshield air thermo 

D—tTraction motor blower air in thermo 
P.E. armature-bearing temperature T.C. 

F—C.E. armature-bearing temperature T.C. 

G—Axle-bearing temperature T.C. 

H1No. 1 motor field resistance leads 

I—No. 2 motor field resistance leads 

J—Armature resistance yoke 


Fig. 4—Position of personne! when 


The air delivered to the motors by the blower is best 
measured by drilling the commutator inspection cover to 
pimit a static pressure tube into the commutator cham- 
ber; then read the air pressure in inches of water on a 
manometer. The readings should be taken at idling, 
mne-half and full speed of the blower. At the same time 
measure the speed of the engine. When tests are con- 
uded, engine and blower speed should again be meas- 
red to see that conditions remained the same during the 
sting period. Record date, time, speed, temperature of 
pir at blower intake, and barometric pressure, if the date 
is to be used for comparative reference. 

A similar procedure for electrically driven blowers 
hould be followed except that speed would be dependent 
pon blower voltage instead of engine speed as with the 
belt-driven blower. 

The volume of air to the motors is determined from a 
pressure-volume curve usually available for the type of 
motor being tested. If not available, one can be prepared 
y blowing a similar motor through a calibrated pipe to 
determine the volume delivered for corresponding pres- 
sures in the commutator chamber as outlined by blower 
manufacturer’s testing code. 


Making the Service-Temperature Measurements 


Before the test run is made the locomotive should be 
moved from over the service pit onto a section of track 
similar to the main-line road bed. Assign the test crew 
0 their stations and outline the testing procedure and the 
duties for each station. The entire sequence of the test 


K—Commutator temperature pyrometer 
L—wNo. 1 motor field resistance selector SW 
M—No. 2 motor field resistance selector SW 
N—Armature resistance switch 
O—Thermocouple selector SW 
P—Thermocouple potentiometer 
Q—Vibration-proof double bridge 
R—Recording voltmeter 

S—Recording ammeter 

T—Signal bell 


taking temperature measurements 


1—Just preceding the arrival at the designated stop 
for heating measurements, a prearranged signal from the 
head end is given when power is no longer required to 
make the stopping point. Padlocks are removed from 
the switches, and all equipment is made ready. 

2—As soon as power is shut off at the head end and 
the engines come to idling speed, a stop watch is started 
at the instrument station, and the electric-driven blower 
or the Diesel engine belted to the blower, as the case may 
be, is shut down completely. 

3—As soon as the train comes to a stop it is made 
safe (removal of reverser handle or other means to lock 
power off) by a man at the head end who then leaves 
the cab and takes a position on the road bed at the truck 
while two other men, one for each motor, climb under 
the locomotive and remove the motor-inspection covers. 

4—While part 3 is taking place, the two men at the 
instrument station unwind cables and pass the armature 
yoke, signal bell, and pyrometer down to the man on the 
road bed adjacent to the truck, who retains the bell and 
gives one man at the motors the resistance yoke and the 
other the pyrometer. 

5—Resistance measurements are made in the following 
order by two men at the instrument station: (a) Motor 
No. 1 commutating field, then exciting field, followed by 
the field measurements on motor No. 2. 

(b) Signal for armature contact to be made and held 
on No. 1 armature while No. 2 commutator temperature 
is measured. Signal as soon as resistance is obtained and 
the man on the road bed will pass the yoke from No. 1 
motor to No. 2 and the pyrometer from No. 2 to No. 1 
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and make a record of commutator temperature. As soon | 
as contact is established on No. 2 armature, the instru- | 
ment station will acknowledge by signal to hold contact 
while resistance is measured, after which the concluding 
signal is given. Meanwhile record is made of No. 1 
commutator temperature. 

(c) The fields of motors No. 1 and No. 2 are again 
measured while the yoke and pryometer are exchanged 


should next be rehearsed, including the making of meas- 
urements, and the entire operation timed from start to 
finish. This practice will prove invaluable to the men by 
tlieving tension and instilling confidence and teamwork 
in preparation for the actual measurements on the main 
line, 

The following program of events is performed in se- 
quence (Fig. 4): 
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by the man on the track in readiness for repeating arma- 
ture and commutator temperatures. At least three read- 
ings on fields and armatures of each motor should be 
obtained in six minutes’ time from the instant the power 
is off, which may be broken down into an average of two 
minutes to make the stop and get the first armature con- 
tact and four minutes for all subsequent measurements. 
As each resistance value is called off by the instrument 
operator, the other man notes the time and enters the 
value on a prepared data sheet. 

6—As soon as measurements are concluded, the cables 
are pulled into the cab, motor ‘covers replaced, and both 
men climb from under the locomotive. When all is clear 
the shut-down engine or blower is started and the run 
is resumed. 

7—The commutator temperatures which were re- 
corded by the men on the track are transferred to the data 
sheet at the time values corresponding with the opposite 
motor’s armature-resistance values. 

8—During the run, and especially for a period of time 
preceding a stop for winding-temperature measurements, 
readings are taken and recorded in the log of air tem- 
perature on the roof, road bed and at traction-motor 
blower intake. Readings are also made periodically of 
motor frame, air out and bearing temperatures. The 
chart recording meters are inspected to see if they are 
inking and calibration is checked with readings on the 
indicating meters. At the head end of the locomotive, 
windshield temperature, speed, location on the railroad, 
and controller-notch position are recorded with respect to 
time so that it may be related with the readings in the 
test log. 

For the purpose of obtaining these readings, the test 
crew is reassigned to secondary duties so as to have a 
division of labor but insuring coordination of all data at 
one point. The train consist in tons and number of cars 
for each test run should be recorded with the train iden- 
tification and direction of travel. 


Determination of Operating Temperature 


The resistance value can be read off directly as tem- 
perature from the resistance-temperature curve and, by 
subtracting the motor blower air-in temperature, the rise 
of the winding is obtained, corresponding with the time 
of measurement. These values of rise are plotted with 
respect to time and a smooth exponential curve is drawn 
through related points to zero time and the intercept 
with the temperature axis is the most probable tempera- 
ture rise of the corresponding winding at the instant of 
power removal (Fig. 5). The importance of getting the 
first readings as soon as possible after power off becomes 
evident, for it minimizes the extent of extrapolation of 
the curve. 

The cooling-curve technique is also applied to the hand 
pyrometer commutator temperature readings to arrive at 
the probable rise just before power off. 

Occasionally, circumstances will prevent immediate 
measurement of armature resistance and a prolonged cool- 
ing period will result before the first reading is obtained. 
The extrapolation of these delayed data to zero time is 
aided by the use of average armature cooling curves (Fig. 
6). These curves are prepared from factory test data on 
the same type of motor for several different conditions of 
power input, and are expressed in terms of per cent tem- 
perature rise with respect to time. Generally, heavy loads 
of short duration have steeper cooling-curve shapes than 
continuous runs. This is caused by the steep tempera- 
ture gradient between the copper and the iron core which 
lags behind during the short heating-up period, whereas 


316 


100 


90 


80 


xd 
Oo 





o 
oO 


No.1 Cp 


Rise -Degrees Centigrade 
uw 


2C.R 


No.! & No.2 Exe, 


Rises Based on 42 Deg. C 


No.! 
Temp. Rise 
135.0 93.0 
Cz 895 42.5 
| Exc. 80.0 38.0 
Commutator 110.0 68.0 
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81.5 395 
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105.0 63.0 
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1 2 3 4 5 © 7 
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Fig. 5—Typical cooling curves—Total train weight, 1,224 tons (13 
cars plus locomotive), rms current, 449 amp. for 67 min. or total 
distance of 81 miles 


during a continuous run their temperature becomes more 
nearly equalized. 

The proper cooling shape is selected by evaluating the 
power input for the period preceding the shut down in 
service and identifying it with a corresponding curve 
shape, or by interpolating between the two curves coming 
closest. From this curve is read, for the elapsed cooling 
time at which the first service reading was taken, the 
percentage value of the actual measured temperature rise, 
from which is prorated the 100 per cent value at zero 
time. 

The rms (root-mean-square) current value is obtained 
from the chart made by the recording ammeter by divid- 
ing the graph into intervals of time, and the average cur- 
rent value for each interval is squared and multiplied by 
that time interval. The sum of these products is divided 
by the total time to get the average current squared for 
the run. The square root of this value is the rms current 
value for the test. 

It is not always practical to obtain the full- desired train 
tonnage without delaying the test, or during the test run 
it may be desired to check performance with one power 
plant hypothetically broken down. These situations can 
be approximated by purposely reducing the locomotive 
power by multiples of the number of motors until the 
desired prorated train tons per motor is obtained. The 
temperature measurements are then made under this ar- 
tificial condition. For example, if two out of eight motors 
are cut out, of a locomotive in an 18-car test train having 
a combined weight of 1,680 tons, the load per motor will 
be increased from 210 to 280 tons. ‘The heating of the 
motors would then be equivalent to that of a 24-car train 
of 2,240 tons total weight. 
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Time- 
Revolutions 
Amperes per min. 
A— 650 1,300 Continuous 
B— 675 778 Continuous 
C—1,000 450 30 min. 
D—1,130 374 13 min, 


Fig. 6—Average armature-cooling curves obtained from 
heat-run data 


The method, procedure, and equipment are also ap- 
plicable to measurements of generator temperature which 
can be made in a multiple-unit locomotive by shutting 
down the one power plant for a few minutes to obtain 
measurements without the necessity of stopping the train. 

The recording-chart instrument with calibrated meters 
affords data on engine horsepower output by reference 
to a generator characteristic for the generator efficiency 
values over the operating range from which the horse- 
power input to the generator can be calculated. 

Temperature of locomotive electrical apparatus is more 
than a question for academic consideration; it is an 
active economic factor, never at rest and continually 
exerting its influence with time on the life of the ‘equip- 
ment. The penalties of rash application or abusive opera- 
tion are inescapable. 

The effect of elevated temperatures on organic insula- 
tion materials follows the approximate rule of half the 
life for each 8-12 deg. C. increase in temperature.* The 
indisputable and direct approach to correct utilization or 
application of motive power is with a full knowledge of 
electrical apparatus temperature. The testing facilities 
and method outlined provide these necessary data for rail- 
road operating and motive-power departments, as well as 
engineering information of application and design value. 
It is a means whereby a railroad can take the measure 
of its tough spots and the engineer correct his shots. 





* Report No. 1A, September, 1941, “Report on General Principles for 
fating of Electrical Apparatus for Short-time, Intermittent, or Varying 
uty.” 


Year of Train Telephone Tests 
(Continued from page 311) 


The problem of power for cabooses has proved to be an 
interesting one, and there are two schools of thought on 
the subject. One favors the axle-driven generator type, 
similar to that used on passenger cars, except on a 
smaller scale. The other believes the internal combus- 
tion engine-driven generator to be the better of the two 
types of power. We are studying both kinds of power 
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Minutes 


from the standpoint of initial cost, maintenance cost, out- 
of-service time, dependability, and amortization time. 
For the benefit of those who are skeptical of the engine- 
driven power, we can certainly commit ourselves to the 
extent that performance is very satisfactory and rela- 
tively trouble-free. We have operated one unit for 
more than 500 hours with one spark plug failure being 
the only trouble encountered. Inasmuch as the engine is 
a two-cylinder horizontally opposed type, the remaining 
cylinder continued to operate the generator for five 
hours until a terminal was reached, and no power failure 
resulted. | Communication was maintained with no 
apparent loss of power. 

Studies also are well under way on the Rio Grande 





Type of two half-wave, in-phase antennae used for the 
Galvin-Motorola tests 


for train-to-station communication by radio. It is planned 
to operate from fixed stations with an antenna in the 
most advantageous point as practical, with remote con- 
trol, if-necessary, to the operations office. In open coun- 
try this should be relatively simple. In the mountainous 
area, it is anticipated we will probably find that numerous 
relay stations will be required to carry the communique 
the required distance from trains to the station. 
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On April 17, we conducted a test of train-to-station two- 
way radio telephone equipment, operating between a sta- 
tion in the Rio Grande building in Denver, and a freight 
train. Conversation was satisfactory not only while 
the train was in the yard at Denver but also while the 
train proceeded for a distance of approximately 30 miles 
into the mountains west of Denver on the way to Salt 
Lake City. 


Fluorescent 
Office Lighting 


The Jersey Central Accounting Office shown in the 
illustration affords good fluorescent lighting accomplished 
by means of individual fixtures. The office which is 
about 1,000 ft. long and 50 ft. wide, a year ago con- 
sisted of a number of small offices with ceiling height 
partitions on either side of a central corridor, lighted 
with a miscellaneous assortment of 200-watt incandes- 
cent fixtures. At that time, the partitions were removed 
and the new lighting system installed. A second office 
in the same building which is about 300 ft. shorter than 
the one shown, is similarly lighted. 

The fixtures are Mitchell Manufacturing Company. 
U. R. C. units, consisting of metal frames and corrugated 
glass panels, each containing four 40-watt 3,500- deg. F, 
white, fluorescent lamps with two-lamp auxiliaries. Each 
unit has a fixture switch operated by a pendant cord. 
The lighting units are four feet long and 18 inches 
wide. They are placed on 14 ft. centers longitudinally 
and 10 ft. centers laterally, making the distance from 
edge to edge between fixtures approximately 10 ft. The 
mounting height is 9 ft. from the floor to the bottom of 
the fixture. 





A close-up of one of the fixtures used in the office, shown in the 
other illustration 


Ceilings are finished a flat white and the side walls a 
flat light green, with darker green trim. Lighting inten- 
sity on a horizontal plane, 30 in. above the floor, as in- 
stalled was 30-foot-candles with almost no measurable 
variation. 

There are four units on each circuit and the minimu 
wire size is No. 12. Distribution of individual circuits 
is made from Bulldog deadfront safety panels, with a 
single Buss Fustat in each circuit. These fix the size of 
fuses which can be applied. In this case, 15-amp. fuses 
are used on each four-fixture circuit. There are a total 
of 225 units in the two offices which are located respec- 
tively on the second and third floor of the Express 
building. 





Fiuorescent-lighted office of the Jersey Central located in Jersey City, N. J. 


(Turn to next left-hand page) 
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membership gives you 
'an assurance like that 
of a famous trademark 











LS Age you learn that a wheel manufacturer is a member of 
the Association of Manufacturers of Chilled Car Wheels, 
you can feel the kind of assurance that a famous trademark gives 
you when you make an important purchase. 





Here is why. To retain good Association standing, every mem- 





ber manufacturer must adhere to a specific and carefully worked 





out code of wheel manufacturing practice. Chill block tests, 





chemical analyses, processing temperature checks, drop tests, 
thermal tests, rotundity tests and hardness tests — all these pre- 
cautions are not mere recommendations but required conditions 
of membership. 

These high metallurgical and manufacturing standards are 
designed to protect quality, to protect the purchaser of quality, 
to help our railroads in continuing their outstanding wartime 
achievements, 













ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
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Air Filter Cleaner 


A process for the chemical cleaning of all 
types of air filters, including air condition- 
ing and engine filters has been developed 
in the laboratories of Turco Products, Inc., 
of 6135 South Central Avenue, Los Angeles 
1, Calif. The process eliminates the neces- 
sity of using distillate or other materials 
which may leave an offensive odor or are a 
fire hazard. It also shortens the time re- 
quired for the complete operation. The pro- 
cedure is to immerse a filter for six minutes 
in a tank of cold Turco Aktiv, mixed in the 
proportion of four ounces to a gallon of 





NEW DEVICES 


slipped on the jack pinion shaft after re- 
moval of the ratchet case and gear. 


Switch 
Breaker 


\ circuit breaker relatively free from the 
effects of extreme high and low tempera- 
tures is announced by Littelfuse Inc., Chi- 
cago. The actual trip temperature of the 
breaker without flow of current is 350 deg. 
F., ambient temperature. The _bi-metal 
which responds to temperature is used as 
the finger that pulls the trigger. No ap- 


Air filter being removed from cleaning tank 


water. The filter is removed from the 
dipping tank and given a cold water hosing 
to flush away dirt and grease; then dried 
in a stream of compressed air, and dipped 
into the manufacturer’s specified oil. Ac- 
cording to time-studies the entire process 
takes under thirteen minutes. Required 
equipment is simple and no skilled labor is 
necessary. 


Motor Attachments - 
For Duff-Norton Jacks 


Manually operated jacks can be converted 
for motor operation by means of Duff- 
Norton motor attachments, according to the 
Duff-Norton Manufacturing Company, 
Pittsburgh 30, Pa. The attachments are 
made in two types, Duff and Norton. Both 
types are quickly and easily attached, mak- 
ing possible the use of portable shop motors 
of 1%4-in. to 2-in. drill size to power jacks 
for lifting, lowering, pushing or pulling. 
The No. 4085 Duff attachment is designed 
for use with Duff-Norton governor-con- 
trolled jacks, and may be attached or re- 
moved as desired. The No. 4086 is a 
permanent model, and is bolted to the jack. 

The Norton motor attachment, No. 571- 
MA, is used with Duff-Norton self-lower- 
ing speed-controlled jacks, and is quickly 
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preciable mechanical load is exerted on the 
bi-metal as it trips the breaker. Its high 
time lag adapts it to protection of motors 
and other equipment having high starting 
surge currents. The capacity range is 5 
to 50 amp. at 32 volts a.c. or d.c. It is 
capable of breaking 2,500 amp. on short 
circuit. It meets the requirements of hold- 








The breaker is affected little by high ambient 
temperatures and is suitable for motors requir- 
ing high starting surge currents 


ing for one hour at 115 per cent of rated 
current; breaks within the hour on 138 
per cent of rated current; breaks at 200 
per cent of its load between 10 and 100 
seconds. These tests are all at the ambient 
temperature of 77 deg. F. + 1.8 deg. F. 


Draft Gear 
Speed Hoist 


The Malabar Machine Company, Los 
Angeles, Calif., is manufacturing a fast- 
acting, hydraulically operated hoist to ex- 
pedite the removal and installation of draft 
gears, drawbars and yokes in passenger and 
freight cars. It is also designed to pull 
“frozen” draft gears down from the carrier 
by looping a chain around the draft gear 
and the table of the hoist. For this purpose 
it exerts a pull of three tons. It has a lift- 
ing capacity of five tons. 

On the hoist table, which is constantly in 
a horizontal position, there are movable 
fingers which can be adapted to hold the 
draft gear, drawbar and yoke The unit is 
mounted on ball-bearing swivel casters for 
portability and easy spotting under cars. 





Hydraulic hoist for applying and removing draft gears 


(Turn to next left-hand page) 
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THE VIRGINIAN RAILWAY 


places in service 
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8 LIMA-BUILT 
2-6-6-65s 


To handle its heavy coal traffic still more efficiently, The Virginian Railway has 
just put into operation eight four-cylinder, six-coupled articulated steam locomo- 
tives. These Lima-built giants are capable of hauling the heaviest freights, over 


mountain grades, at sustained high speeds. 





LIMA LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 


July, 1945 
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“Reconversion Chairmen” for 
Equipment Industry 


Tue War Production Board has an- 
nounced the selection of “reconversion 
chairmen” for some 400 industries as a 
step in its program to facilitate, as far as 
the requirements of the armed services per- 
mit, the change over of industry from mili- 
tary to civilian production during the 
period—termed by the W. P. B. “Period 
One”—between the victory in Europe and 
the victory over Japan. 

In the Transportation division, the “re- 
conversion officer” for which is James M. 
Hennigan, six reconversion chairmen have 
been named. James D. Driscoll has juris- 
diction over the railroad car and specialties 
field; M. K. Tate over locomotives and 
locomotive control equipment; Richard 
Caswell over street cars, buses, and equip- 
ment; F. L. Galbraith over brake actuat- 
ing mechanisms, repair parts and miscel- 
laneous products under the Transportation 
Equipment division; Sally T. Challis over 
track equipment and maintenance of way 
work equipment; and E. M. Moore over 
signal equipment. 

The chairmen, according to the W. P. B. 
statement, will “advise and consult” with 
their various industries on problems affect- 
ing machine tools, equipment, construction 
and materials for reconversion, and “should 
be consulted on all reconversion problems.” 


Third Quarter Allocations 


INDICATIONS of “some future improve- 
ment in the transportation equipment situa- 
tion” are seen by the Office of Defense 
Transportation as a result of the War Pro- 
duction Board’s recent allotment to it of in- 
creased quantities of controlled materials 
for this year’s third quarter. Among other 
things, the O. D. T. statement called atten- 
tion to the fact that construction of new 
passenger cars is now authorized for the 
first time since 1942 although they will not 
be in production until early in 1946. 

The allocation for passenger-train cars 
is 5,000 tons of carbon steel and 5,500 tons 
of alloy steel. According to O. D. T., this 
will produce “250 coaches, head-end cars 
and non-luxury type diners, and starts a 
program of 250 passenger cars quarterly 
beginning the first quarter of 1946.” The 
program, the statement adds, “is the result 
of pressure from the O. D. T. for equip- 
ment to carry next winter’s heavy passen- 
ger load caused by the Army’s announced 
‘redeployment’ program.” 

Total third-quarter allocations of carbon 
steel for transportation are 1,339,588 short 
tons, the largest 1945 quarterly allocation 
thus far. It amounts to 87 per cent of the 
1,532,136 tons requested by O. D. T. as 
compared with a second-quarter allotment 
amounting to only 70 per cent of the 
amount requested. The total alloy-steel 
allocation is 128,840 tons as compared with 
the second quarter’s 98,000 tons. “The 
necessary amounts of copper and aluminum 
were allotted to accord with the steel allot- 
ments,” O. D. T. said. 
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The rail allocation for steam railroads 
amounts to 495,900 tons, as compared with 
417,000 tons in the second quarter. The 
allotment for track accessories is 244,500 
tons. For locomotives, the 41,500 tons re- 
quested were allocated. This compares with 
a second-quarter allocation of 30,000 tons. 
The previously-reported freight-car allot- 
ment of 220,000 tons is 7,000 tons less than 
the amount requested; but it is expected 
to cover present schedules of about 11,000 
cars to be built in the fourth quarter. 


Spraragen Becomes Welding 
Research Council Director 
W. SprRARAGEN, executive secretary, has 


been appointed to the newly created position 
of director of the Welding Research Coun- 





W. Spraragen 


cil of the Engineering Foundation. Mr. 
Spraragen has served as executive sec- 
retary of the Welding Research Council 
since its organization in 1935. He was 
appointed research assistant to the welding 
research committee of the National Council 
ot Defense and the Emergency Fleet Cor- 
poration in 1918. He was secretary of the 
division of engineering, National Research 
Council from 1920 to 1934 and secretary of 
the American Bureau of Welding from 1921 
to 1936. He served as technical secretary 
of the American Welding Society from 1927 
to 1942 and is editor and business manager 
of the Welding Journal, official publication 
of the society. Mr. Spraragen was editor 
of the first two editions of the Welding 
Handbook published by the American Weld- 
ing Society and is the author or co-author 
of many reviews of literature on practcially 
all phases of welding. 


I. C. C. Orders Power Brakes 
on All Freight Cars 


THE Interstate Commerce Commission, 
in an order by Division 3 in the No. 13528 
proceeding and an accompanying report on 
further hearing by Commissioner Patter- 
son, has formally prescribed specifications 
and requirements for power brakes and 


(Turn to next left-hand page) 








appliances for operating power-brake sys- 
tems for freight service, and has directed 
the installation of such equipment on all 
cars used in freight service, except cars 
equipped with passenger-car brakes, before 
a date to be set later. The report indicated 
that, “at least until something better is 
developed, the AB brake should be con- 
sidered as in reasonable and substantial 
conformity with the proposed specifications 
and requirements, and with the law.” 

Finding that the record does not afford 
sufficient information for fixing precise 
requirements as to the rate at which suit- 
able equipment must be installed or the 
dates when such installations must be com- 
pleted, the commission has directed each 
railroad to file with it, on or before August 
28, a statement of its best estimate of the 
time when it can complete installation of 
brakes and appliances in conformity with 
the prescribed specifications on its inter- 
change and non-interchange cars. 

Pointing out that the commission has no 
control over owners of private cars, except 
that it may require the railroads not to 
move cars not equipped with approved 
brakes, the report added that “we are of 
the view that the installation of AB brakes 
on private freight cars used in interchange 
service should proceed coincidentally with 
whatever program is prescribed for the 
installation of such brakes on railroad- 
owned cars.” 


The proposal of the carriers represented 
by the Association of American Railroads 
that cabooses and cars not normally inter- 
changed with other roads should be ex- 
empted from the requirements with respect 
to power brakes, and that the commission’s 
order should apply “in the first instance” 
only to revenue cars in interchange service, 
was noted in the report with the following 
comment : 


“Since the Safety Appliance Acts are 
designed to promote safety in railroad 
operation, and since good brakes are of 
primary importance as a safety measure, 
we are of the view that eventually every 
car used, whether in interchange service or 
not, should be equipped with the best avail- 
able brakes. We shall not, therefore, per- 
manently exempt any equipment subject to 
the present inquiry from the requirement 
for installation of AB brakes, with one 
exception.” (This exception, namely, cars 
equipped with passenger car brakes, also 
has been proposed by the carriers.) 


1944 Association Proceedings 


Tue 1944 annual proceedings of The 
Railway Fuel and Traveling Engineers’ 
Association are available through the sec- 
retary, T. Duff Smith, 327 South La Salle 
street, Chicago 4. The price is $3 per copy. 

The Car Department Officers’ Associa- 
tion proceedings for 1944 are available 
through the secretary-treasurer, F. H. 
Stremmel, 59 East Van Buren street, Chi- 
cago, at $3 per copy. 
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Photograph by Lucius Beebe 


These Frisco 4500 class 4-8-4 locomotives equipped with 


FRANKLIN TYPE “E” BOOSTERS* 


are used for both fast passenger and freight service to 
increase traffic capacity. 


*Trade Mark Reg. U. S. Pat. Off. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
5 ; NEW YORK + CHICAGO 


July, 1945 
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Orders and Inquiries for Equipment Placed Since the Closing 
of the June Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Boston & Maine ................. 1@. 4,000-hp. Diesel-elec. .......... Electro-Motive 
Denver & Rio Grande Western.... 3 5,400-hp. Diesel-elec. frt. ......Electro-Motive 
SE si bndcadagens i sekds tenes 6 5,400-hp. Diesel-elec. frt. ..... Electro-Motive 

14 1,000-hp. Diesel-elec. sw. ...... Electro-Motive 
Union Pacific : : 
Chicago & North Western } os 1 6,000-hp. Diesel-elec. pass. ......Electro-Motive 
South Pacific ; 
Union Pacific . i 1 6,000-hp. Diesel-elec. . ... . Electro-Motive 
Chicago & North Western § } 1 4,000-hp. Diesel-elec. .......... Electro-Motive 
Se BEE... wp v0 ase « 1 4,000-hp. Diesel-elec. .......... Electro- Motive 
3 2,000-hp. Diesel-elec. units... ...Electro-Motive 
15 TN OO aa Electro-Motive 
10 Diesel switchers .....-Amerikan Loco. Co. 
1 ee RN ee Fairbanks-Morse 
PassENGER-CAR ORDERS 

Road No. of cars Type of car Builder 
Atlantic Coast Lin 392 Stninlens Steel .......ccccces ..Edw. G. Budd 
Florida’ tog Sy ae ae 20* CEE, ow ws eaddumaden Edw. G. Budd 


1Two for the Maine Central. 


2For A. C. L. and connections (Penn. and R. F. & P.) in joint through route from New York 


to Miami. 


2Six for through New York-Miami service and 14 for local operations between Jacksonville, Fla., 


and Miami. 


Note: The Defense Plant Corporation, at the request of the Office of Defense Transportation, has 
authorized the acquisition of additional troop sleepers and kitchen cars at a cost of about $20,000,000. 
This equipment will be used in moving troops in this country during the shift of the armed forces 


from the European theater to the Pacific. 
ernment agency, which will retain title. 
cars will be built under this authorization. 


It will be operated by the Pullman Company for the gov- 
It is understood that 1,200 troop sleepers and 400 kitchen 








Truman Asks Americans 
Not to Travel 


AppRAISING the transportation job 
ahead as “even bigger” than the “miracle” 
performed by the carriers during the first 
phase of the war, President Truman on 
June 7 called upon the public to “lend 
co-operation in order that the burden may 
be minimized.” In response to questions 
he said that he was prepared to establish 
travel rationing if it becomes necessary, 
although he hopes it will not. 

With the statement, the White House 





CANADIAN Locomotive ComMPANY.— 
Ralph Schmidt, assistant chief mechanical 
engineer, has been appointed chief mechan- 
ical engineer of the Canadian Locomotive 
Company to succeed G. Cavin, who has re- 
tired after 33 years’ service with the com- 
pany. 

* 

Crane Company.—The Crane Company 
has announced the following changes in its 
sales and branch house division: Carter T. 
Pollock, formerly manager of Crane’s Chi- 
cago branch, has been appajnted manager 
of the central district with headquarters in 
Chicago; and W. A. Burbine, manager of 
the Cleveland, Ohio, branch, has been ap- 
pointed manager of the Chicago branch. 
A. N. Rosborough, manager of the Toledo, 
Ohio, branch, succeeds Mr. Burbine at 
Cleveland; W. D. LaRue, manager of the 
Muncie, Ind., branch, succeeds Mr. Ros- 
borough at Toledo, and R. C. Danielson, 
manager of the plumbing department at the 
Indianapolis branch, succeeds Mr. LaRue 
at Muncie. 

a 


Lincotn Exectrri¢ Company.—Funda- 
mentals of welding procedure, particularly 
those which have to do with the prevention 
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also made public the text of a letter the 
President had written to the O. D. T. 
director. The letter stated that the trans- 
portation facilities of the nation “are now 
called upon for the most gigantic task in 
all the history of transportation.” It went 
on to point up the job already done, add- 
ing that contemplation of the remaining 
task “would overtax our faith if we had 
not found during the course of this war 
that the impossible had become our daily 
job.” 

In closing the President asked -Colonel 
Johnson to “extend my congratulations to 


Supply Trade Notes 


and control of shrinkage are effectively 
explained in a 16-mm. sound-color motion 
picture made by Walt Disney Productions 
for the Lincoln Electric Company, Cleve- 
land, Ohio. To permit an easy understand- 
ing of the real cause of distortion, the effect 
of heat on an ordinary steel bar is por- 





trayed showing just what causes the bar 
to expand, contract and warp out of shape. 
The movie then points out how distortion 


(Turn to next left-hand page) 





all of our transportation agencies—and 
their millions of workers—on the results 
they have accomplished. At the same 
time express my confidence in them for 
the greater effort that lies ahead.” For 
his own part, the O. D. T. director fol- 
lowed through from the President’s appeal 
with a June 9 statement setting up a six- 
point voluntary travel curtailment pro- 
gram which, the O. D. T. press release 
said, “may avert the need for rationing 
at this late stage of the war.” 

Colonel Johnson has endorsed a fac- 
simile copy of President Truman’s letter 
commending the carriers, for the Railway 
Mechanical Engineer, signalizing the pub- 
lication for “distinguished service”; and 
has transmitted this letter with a personal 
note to the editor. 


Car Building Industry on 
W. P. B. “Urgency” Rating 


InN a move “to overcome a lag in freight 
car production that is handicapping the 
nation’s railroads as they face their 
heaviest war burden,” the War Production 
Board has placed the entire freight car- 
building industry, the entire railroad brake- 
shoe manufacturing industry, the entire 
chilled car-wheel manufacturing industry 
and certain malleable-iron and steel foun- 
dries manufacturing components for loco- 
motives and freight cars on the National 
Production Urgency List. 

The W.P.B. announcement explained 
that the action provides plant urgency 
ratings “of the third band or better” for 
112 plants located in 17 states, and will 
“open the way for similar elevation in 
man-power ratings.” Generally speaking, 
it added, only “direct military producers” 
have higher ratings. 





can generally be prevented in any product 
or structure by the application of three 
simple rules. 

The villain of the picture who symbolizes 
the cause of all distortion in arc-welding 
is “Mr. Shrink.” This animated character 
causes a great deal of trouble but is 
thwarted at every turn and is even un- 
knowingly put to work to overcome dis- 
tortion in several cases. 

The film shows how to reduce the effec- 
tive shrinking force of a weld, how to make 
shrinking forces work to minimize distor- 
tion, and how to balance shrinkage forces 
with other forces. The film bears the title 
“Prevention and Control of Distortion in 
Arc-Welding.” It has a running time of 
20 minutes and is available on request at no 
charge except for transportation. 

Mr. Shrink is a character who has been 
conceived to illustrate the effect of shrink- 
age forces in arc-welding. 


Sf 


McConway & Torrey CorporaTion.— 
Rudolph Leppla, formerly mechanical engi- 
neer for the Bettendorf Company, has been 
appointed chief engineer of the McConway 
& Torley Corp., of Pittsburgh, Pa. 


Rallway Mechanica! Engineer 
SULY, 1945 





Nalety. 


CAN NEVER BE FULLY AUTOMATIC! 

















The engineman must always be on 









the alert to make certain that water glasses and gauge cocks 


show adequate water in the boiler. This is a routine oper- 


ating responsibility of the locomotive crew. 











But if, under any conditions, the water becomes low, 





the locomotive equipped with Security Circulators has an 





added protection. 
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Security Circulators insure a positive flow of water over 





the center of the crown sheet at all times, besides strength- | 


ening the firebox structure. 
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AMERICAN ARCH COMPANY, we 
NEW YORK - CHICAGO 


SECURITY CIRCULATOR DIVISION 
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PitrspurGH Stree. Company.—Lt. Col. 
John Kennedy Beeson, who recently com- 
pleted his duties with the United States 
Strategic Air Forces in Europe, has been 
elected executive vice-president of the 





Lt. Col. John K. Beeson 


Pittsburgh Steel Company. Col. Beeson is 
the son of the late Charles E. Beeson, one 
of the original founders of the Pittsburgh 
Steel Company. He was vice-president in 
charge of sales for the company when he 
enlisted in the Air Corps in May, 1942. 
Previously he was assistant general super- 
intendent of the company’s plant operations 
at Monessen and Allenport, Pa. He is a 
graduate of Yale University. 


INTERNATIONAL NICKEL ComPANy; Dow 
CHEMICAL COMPANY; CARNEGIE-ILLINOIS 
STEEL CorPorATION.—On June 5-6, 18 en- 
gineers and editors of technical publica- 
tions were shown corrosion tests at the 
Corrosion Testing Station, Kure Beach, 
N. C. The visitors were guests of the 
International Nickel Company, Inc., the 
Dow Chemical Company, the Ethyl-Dow 
Chemical Company, and the Carnegie-IIli- 
nois Steel Corporation, joint sponsors of 
this testing station, at which products of 
more than 200 companies have been ex- 
posed to atmospheric or sea-water corro- 
sion. 

At this point, on the shore of the Atlan- 
tic Ocean, tests of various metals, alloys 
and coatings have been conducted for pe- 
riods varying from 5 to 10 years. These 
tests include samples exposed to sea air 
and samples completely submerged in sea 
water, traveling at low and high veloc- 
ities. At the present time, approximately 
15,000 specimens are being exposed to 
atmospheric corrosion, while about 2,000 
specimens comprise the submerged tests. 
In the past 10 years, a total of about 4,000 
specimens have been given submersion 
tests. In addition, during the past two 
years, various specimens of treated wood 
have been submerged in sea water to de- 
termine the resistance of different types of 
treatment to marine borers. A total of 
about 5,000 specimens of treated wood 
have been tested to date. 

* 


Snap-on Toots Corporation.—The 
Snap-on Tools Corporation, Kenosha, Wis., 
recently celebrated its twenty-fourth anni- 
versary. 
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PitrsBuRGH STEEL FouNpRyY CoRPORA- 
tion.—The Pittsburgh Steel Foundry Cor- 
poration, Glassport, Pa., has acquired a 
controlling interest in the Pittsburgh 
Spring & Steel Co., which will be operated 
under its present corporate name as a 
division of the Pittsburgh Steel Foundry. 
The following officers have been elected 
for the Pittsburgh Spring division: G. D. 
Thompson, president; E. S. Weidle, vice- 
president; M. A. Colville, treasurer ; Win- 
throp B. Braun, secretary; and David W. 
Kettering, assistant secretary-treasurer. 


OxweELp RarLroAp Service ComMPANy.— 
Frank C. Hasse has been elected vice- 
president—mechanical department of the 
Oxweld Railroad Service Company, a unit 
of the Union Carbide & Carbon Corp. 
Mr. Hasse began his railroad career in 
1904 with the Atchison, Topeka & Santa 


Fe. Thereafter he was successively a fire- 





Frank C. Hasse 


man on the Chicago, Burlington & Quincy 
and engine foreman and general boiler 
foreman on the Illinois Central System. 
He started as an instructor with the Ox- 
weld Railroad Service Company in 1913, 
and was assigned to the Chicago main office 
in 1916. Mr.-Hasse entered the Army as a 
captain in the first World War. He was 
appointed superintendent of construction at 
Camp Normyle, San Antonio, Texas, and 
subsequently was commanding officer of 
that camp. After rejoining the Oxweld 
Company in 1919, he was appointed super- 
intendent of construction and maintenance, 
and, in 1927, general manager. 





Army-Navy “E” Awards 


American Steel & Wire Co., Cuyahoga, 
N. Y. May 22. 

Babcock & Wilcox Co., Barberton, 
Ohio. Fifth renewal. 

Broderick & Bascom Rope Co., St. 
Louis, Mo. Sixth citation. 

Dayton Rubber Manufacturing Com- 
pany, Waynesville, N. C. 

Maxim Silencer Company, Hartford, 
Conn. Fourth star. 

Monroe Auto Equipment Company, 
Monroe, Mich. Fifth award. 

National Battery Company, Gould in- 
dustrial division, Depew, N. Y, Third 
star. 


(Turn to second left-hand page) 


Batpwin Locomotive Worxs.—W, F., 
Boyle has been appointed assistant to the 
vice-president to direct the Pacific Coast 
district office of the Baldwin Locomotive 
Works and the Pelton Water Wheel Com- 
pany, wholly owned subsidiary. Mr. Boyle 
will temporarily assume the duties at the 
San Francisco, Calif., headquarters for- 
merly performed by F. R. Kohnstamm, who 
has been relieved due to illness. C. GC. 
Crawford will continue as acting general 
manager of Pelton and in addition will be 
responsible for all industrial sales and 
service in the Pacific Coast district. C. D. 
Allen continues in charge of railroad sales 
and service at San Francisco. Mr. Boyle 
served in various executive engineering ca- 
pacities with the Westinghouse Electric 
&- Manufacturing Co. following his gradua- 
tion from the Pratt Institute in 1927. Most 
recently he was sales manager of the avia- 
tion turbine division of Westinghouse. 

Frank K. Metzger, vice-president in 
charge of sales of the Baldwin Locomotive 
Works, has resigned effective June 30. 

° 


AIREON MANUFACTURING CORPORATION. 
—Ralph R. Gunderson has been appointed 
sales manager of the brake division of the 
Aireon Manufacturing Corporation with 
headquarters in Chicago. 


AMERICAN Car AND Founpry CoMPANY. 
—Victor R. Willoughby, vice-president of 
the American Car and Foundry Company, 
formerly in charge of engineering and since 
December, 1943, director of research and 
development, has retired after almost fifty 
years of association with the company. Mr. 





Victor R. Willoughby 


Willoughby is a graduate of Michigan 
University where he received a degree in 
mechanical engineering in 1896. He began 
his career with the Michigan Peninsular 
Car Company. When that company was 
taken over by the American Car and 
Foundry Company at the time of its incor- 
poration in 1899, he was appointed assistant 
mechanical engineer. He served as engineer 
at various plants of the company and later 
in New York, where he subsequently be- 
came general mechanical engineer. He was 
elected vice-president in charge of engineer- 
ing in February, 1938. ‘During the war, 
Mr. Willoughby served as assistant chair- 
man and chief civilian officer of the integra- 
tion committee on the light tank. 


Railway Mechanical Engineer 
JULY, 1945 

















ju 








at means high 


horsepowe?: 
re free steam ares: 


Maximum super 


Higher supethe 


sed cylinder 
so means MO 
rheat should 
be used to 


with increa 
heating suriace ~ 
higher supe 

_..and can 


dernized. 


be specified 
adavan- 






































OTIVES 















































GenerAL Stee: Castincs Corporation. 
—E. G. Hallquist, special representative in 
the Chicago district sales office of the 
General Steel Castings Corporation, has 
been transferred to the company’s Granite 
City, Ill., plant as assistant vice-president. 

. 

CopPpERWELD STEEL CompaANy.—Fred 
Brown, New England sales engineer for 
the Copperweld Steel Company, has been 
transferred to the home office at Glassport, 
Pa., as staff engineer in the general sales 
department. H. M. MacDougal, who has 
been in the sales engineering department 
at Glassport, succeeds Mr. Brown in the 
New England territory. 

e 


TrmKEN Rotter Beartnc CompANy.— 
O. J. Horger, formerly in charge of rail- 
way engineering and research, has been 
appointed chief engineer of the railway 
division of the Timken Roller Bearing 
Company. C. L. Eastburg, who is in active 
charge of the design of bearings and parts 
as applied to locomotives, has been ap- 





O. J. Horger 


pointed assistant chief engineer of the rail- 
way division and P. C. Paterson, who ‘as 
been active in the inspection and procure- 





P. C. Paterson 


ment of material and in equipment applica- 
tions, has been appointed service mariager 
of the railway division. 

O. J. Horger is a graduate of the Car- 
negie Institute of Technology, with a 
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Bachelor of Science degree, and of Michi- 
gan University with a Doctor of Science 
Degree. While at Michigan University he 





C. L. Eastburg 


instituted and was in charge of the fatigue 
testing of locomotive and car axles, a part 
of a program of general research. He 
joined the Timken Company in 1924. He 
is the author of many technical articles and 
is a member of the American Society of 
Mechanical Engineering, the American 
Society for Metals, the American Society 
for Testing Materials, the Society for Ex- 
perimental and Stress Analysis and the 
British Locomotive Institute. 

C. L. Eastburg attended Illinois Univer- 
sity and joined the Timken Company in 
1927. P. C. Peterson attended the Carne- 
gie Institute of Technology. He is a mem- 
ber of the American Society for Metals. 


CLarK EguipMent Company.—George 
Spatta, executive vice-president, has been 
elected president of the Clark Equipment 
Company, Buchanan, Mich., to succeed the 
late Albert S. Bonner. John G. Mack has 
been elected a vice-president and director 
of the company. Mr. Spatta was formerly in 
the employ of the General Electric Com- 
pany. He joined the Clark organization 
in 1927, serving successively as development 
engineer, chief engineer, general manager, 
and executive vice-president. 

. 

WESTINGHOUSE Arr Brake ComMPANY; 
Union Switcu & Sicnat Company.—Al- 
bert N. Williams, president of the Western 
Union Telegraph Company, has been 
elected a director of the Westinghouse Air 
Brake Company and of the Union Switch & 
Signal Co. 

* 

Evectro- Motive Division, GENERAL Mo- 
Tors CorporaATiIon.—Nelson C. Dezendorf 
has been appointed a director of sales of 
the Electro-Motive Division of the General 
Motors Corp. with headquarters at La- 
Grance, Ill. This is a new position. O. F. 
Brookmeyer will continue in the position of 
sales manager, until his impending retire- 
ment under a General Motors pension plan. 

Nelson C. Dezendorf was born at Port- 
land, Ore., on April 23, 1898. He received 
his higher education at the University of 
Oregon and the University of California. 
He served in the armed forces during 
World War I and in 1920 entered the em- 


ploy of the European Pacific Steamship 
Co., where he was engaged in making sur. 
veys of West Coast and European por 
activities. In 1922 Mr. Dezendorf wen 
with the General Motors Acceptance Corp, 
at Portland, and five years later was ap. 
pointed manager of the Seattle, Wash, 
office of that organization. Some time later 
he was transferred to the business develop. 
ment department at New York, becoming 
manager of that department in 1929. |p 
1931 he was elected a vice-president of 
G. M. A. C., and in the following year 
was given a special assignment in the sales 
section of General Motors at Detroit, Mich, 
On January 1, 1941, Mr. Dezendorf became 
a director and a member of the executive 
committee of G. M. A. C. He relinquished 
these positions later in 1941 to become gen. 
eral assistant to the vice-president in 





Nelson C. Dezendorf 


charge of distribution of General Motors. 
When R. H. Grant, the then vice-president 
in charge of disttribution, retired in Janv- 
ary, 1944, Mr. Dezendorf became director 
of the distribution staff. 


a 
Union Assestos & Russer Co.—John S. 
Lundvall has been appointed manager of the 
equipment specialties division in charge of 





John S. Lundvall 


sales and engineering of the Union Asbestos 
& Rubber Co. to succeed George A. Hull, 
who has been transferred to Los Angeles, 
Calif.. Mr. Lundvalt joined the company in 


‘1925 as a mechanical engineer. 


. 


Rallway Mechanical Ineer 
SULY 1945 
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AMERICAN Locomotive Company.—The 
American Locomotive Company and Union 
College have entered into a contract under 
which the American Locomotive Company 
will enlarge the physics laboratories of the 
college in exchange for the use of certain 
laboratory and other facilities and for help 
on specific technical problems by members 
of the Union College science faculty. The 
company has agreed to provide the college 
with ten or twelve new physics laboratories 
and to supervise their building under the 
present physics building on the campus. 
Construction is to be completed within a 
year. The college for a period of five years 
after completion of the laboratories is to 
designate one of the laboratories for use by 
the company and is to equip and maintain 
it. In addition the college is to make avail- 
able to the company during the five-year 
period faculty and research personnel for 
work with the company in its laboratory 
and for at least four meetings a year dur- 
ing which the college and company repre- 
sentatives will make shop inspection trips 
and discuss any company problems sub- 
mitted to them. 


o 


BetrenporF ComMPpANny.—Herman Man- 
gelsdorf, until recently in the mechanical 
engineering department of the Chicago, 
Rock Island & Pacific at Silvis, Ill., has 
been appointed to the engineering staff of 
the Railway division of the Bettendorf 
Company, where he will be assigned to 
railway specialty designing. Mr. Mangels- 
dorf has been employed since 1922 chiefly 





General 


J. E. Goopwin, assistant chief mechanical 
officer of the Chicago & North Western 
and the Chicago, St. Paul, Minneapolis and 
Omaha, has been appointed chief mechani- 





}. E. Goodwin 


cal officer. Mr. Goodwin entered railway 
service as machinist apprentice in the em- 
ploy of the Atchison, Topeka & Santa Fe 
in 1918, and after completion of his appren- 





Railway Mechanical Eng 
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in the engineering departments of the Union 
Pacific at Omaha, Neb., and of the Rock 
Island at Silvis, where he had to do with 
car and locomotive design. 


4 


E.ectric SERVICE MANUFACTURING Com- 
pANY.—A. H. Englund, president and treas- 
urer of the Electric Service Manufactur- 
ing Company, Philadelphia, Pa., has been 
elected chairman of the board and treas- 
urer. H. G. Lewis, vice-president and gen- 
eral manager, has been elected president 
and general manager. Russell Kreinberg 
has been appointed vice-president and as- 
sistant general.manager, and J. W. Schmidt, 
western manager, has been appointed a 
vice-president, with headquarters as here- 
tofore in Chicago. 


o 


Otiver Iron & STEEL CorPorATION.— 
Edward M. Welty, assistant general man- 
ager of sales, has been appointed general 
manager of sales of the industrial fasteners 
division of the Oliver Iron & Steel Cor- 
poration to succeed James G. Graham. 


4 


NATIONAL Battery Company.—Richard 
H. Rowland, vice-president in charge of 
the National Battery Company’s Gould 
industrial division, Depew, N. Y., has been 
appointed to the added responsibility of 
general sales manager to succeed John C. 
Sykora, vice-president in charge of sales, 
who has resigned. Mr. Rowland is a 
graduate of Michigan University. He was 
vice-president of the St. Paul Engineering 


Personal Mention 


ticeship, entered college to study engineer- 
ing at Lake Forest College and the Uni- 
versity of Chicago. He re-entered railway 
service in 1926 as a machinist on the Mis- 
souri Pacific at Hoisington, Kan., and a 
year later was promoted to enginehouse 
foreman. In 1929 he became erecting fore- 
man of the back shop at North Little 
Rock, Ark.; in 1932, schedule supervisor, 
and later production engineer. In 1935, he 
was appointed general foreman at North 
Rock shops and in 1939 acting shop super- 
intendent. On January 28, 1941, he was 
appointed master mechanic of the Palestine 
and San Antonio divisions of the Inter- 
national-Great Northern, with headquarters 
at San Antonio, Tex.; on January 1, 1942, 
mechanical superintendent of the Missouri 
Pacific Lines with headquarters at St. 
Louis, Mo., and on October 1, 1943, assistant 
mechanical officer of the C. & N. W. and 
the C. St. P. M. & O., with headquarters 
at Chicago. Mr. Goodwin is president of 
the Locomotive Maintenance Officers’ Asso- 
ciation, and a member of the board of direc- 
tors of the Western Railway Club. 


Horace M. Warpen, chief mechanical 
officer of the Missouri-Kansas-Texas at 
Dallas, Tex., has been appointed vice- 
president and general manager, with head- 
quarters at Dallas. Mr. Warden entered 
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& Manufacturing Company prior to his 
recent connection with National Battery. 


Obituary 


W. T. Brassi, vice-president and gen- 
eral manager of the Adams & Westlake 
Co., with headquarters at Elkhart, Ind., 
died in a Chicago hospital on June 3. 

> 


Byers W. Kabel, consulting engineer 
for the Symington-Gould Corporation since 
1920 with headquarters in Baltimore, Md., 
died May 28. Mr. Kadel was employed as 
draftsman and car designer for the Norfolk 
& Western from 1909 to 1918 and served 
as assistant engineer with the United States 
Railroad Administration from 1918 to 1920. 

$ 

Leroy S. Wricut, who retired a few 
years ago from the railway sales depart- 
ment of the National Malleable & Steel 
Castings Company, died at Winfield, near 
Chicago, on May 15. Mr. Wright entered 
the employ of the National Malleable & 
Steel Castings Company at Sharon, Pa., 
October 1, 1900, and in 1907 was transferred 
to the railway sales department at Chicago. 
Mr. Wright was active over many years 
in the Railway Supply Manufacturers’ 
Association, which sponsored the exhibits 
at the Atlantic City, N. J., conventions of 
the Mechanical and Purchases and Stores 
Divisions of the Association of American 
Railroads. He served on various committees 
of the Supply Association; became a mem- 
ber of the Executive Committee in 1920; 
was elected vice-president in 1922, and 
served as president 1924-1926. 





railway service in 1914 as a machinist in 
the employ of the M-K-T. After subse- 
quent promotions he became superintendent 
of the reclamation plant at Parsons, Kan., 
in 1916, In January, 1924, he was appointed 
superintendent of shops at Bellmead, Waco, 
Tex.; in February, 1924, superintendent of 
the locomotive department of shops at 
Parsons; in August, 1925, mechanical 
superintendent at Parsons, and in October, 
1927, chief mechanical officer. 





Horace M. Warden 
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Right for both jobs because 
its built for both jobs 
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Let’s get Gon to Gitth 


on train communication 


Dependable voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides dependable, 
practicable two-way voice communication 
between vehicles of a train, between trains, 
and between trains and wayside points. 


It is a train communication system de- 
signed exclusively for railroad use, by 
men who know railroad needs, and proved 
through years of regular railroad service. 


mum ROAD INSTALLATION 
@ YARD INSTALLATION 











Proved in regular railroad service 


When you’re considering train communication systems, keep this fact in mind— 
“Union” I.T.C. is the only system that has been thoroughly proved through years of 
regular railroad use in yards and in road service. 


Here’s the record: 


Bessemer & Lake Erie R.R. Co Road (Albion, Pa. to Pittsburgh) 

Cleveland, Cincinnati, Chicago & St. Louis gi .Yard (Sharonville, Ohio) 

Chicago, Burlington & Quincy R.R. Co.. . Yard (Two Yards—Galesburg, III.) 

Chicago, Burlington & Quincy R.R. Co.. .. Yard (Lincoln, Neb.) 

Great Northern Ry. Co.. picks ..«..... Yard (Allouez, Wis.) 

Louisville & Nashville R.R. Co.. Yard (DeCoursey, Ky.) 

Norfolk & Western Ry. Co.. weeeeeees... Yard (Roanoke, Va.) 

Me IE EEE, , 5 ccc tet ceccecccwe%: Yard (Two Yards—aAltoona, Pa.) 

SER OUI, « .. occ ccccccceecceces Yard (Columbus, Ohio) 

a Yard (Two Yards—Harrisburg, Pa.) 

MD WII, oe cc ccccccncccccces Yard (Indianapolis, Ind.) 

RE ae Yard (Pitcairn, Pa.) 

PU UPI, 5 5 0 ccc cccwncesceseces Yard (Strip District—Pittsburgh, Pa.) 

I I TEs 5. 5 oe co heh. cen sas eanse® Road (Pittsburgh, Pa. to Harrisburg 
Under Construction) 

ee III. vo cn cco ance ceececes Road (Trenton, N.J. to Phillipsburg) 

Terminal R.R. Association of St. Louis........Yard (East St. Louis, IIl.) 


Proved in regular service—proof that for dependable train communi- 
cation, “Union” I.T.C. is the answer. 


Full information will be furnished without obligation by our 
nearest district office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 


NEW YORE CHICAGO ST. LOUIS SAN FRANCISCO 
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T. F. Powers, whose promotion to assist- 
ant to the vice-president of the Chicago & 
North Western, with headquarters at Chi- 
cago, as announced in the June issue, was 
born at Winona, Minn., on October 2, 1882. 
He entered railway service on May 1, 1899, 
as a water boy in the bridge and building 
department of the North Western at 
Winona. Two years later he became an 
apprentice in the locomotive shops at 
Winona and in 1906 completed his training 
as a mechanic. In 1907 Mr. Powers be- 
came a mechanic in the employ of the 
Duluth, South Shore & Atlantic at’ Mar- 
quette, Mich., and in July, 1908, returned 





T. F. Powers 


to the North Western. He was promoted 
to the position of foreman at Chadron, Neb., 
one year later. In 1926 he became assistant 
superintendent of motive power and ma- 
chinery, Northern district; in December, 
1941, superintendent of motive power, 
Northern district, with headquarters at 
Chicago, and in 1943 chief mechanical 
officer. 


Cotumsus R, Rusu, whose promotion 
to mechanical superintendent of the Mis- 
souri Pacific, with headquarters at St. 
Louis, Mo., was reported in the May issue, 
was born at Cameron, Tex., on September 
17, 1901, and attended the Arkansas State 
Teachers College. He entered the service 
of the Missouri Pacific in February, 1923, 
as a machinist apprentice and four years 
later became a machinist, serving at various 
points. In 1930 Mr. Rush was appointed 





Columbus R. Rush 
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enginehouse foreman; in 1941, general en- 
ginehouse and shops foreman at St. Louis; 
in August, 1944, assistant master mechanic, 
with headquarters at DeQuincy, La., and 
in January, 1945, master mechanic, at 
Kingsville, Tex. 


C. L. WiLson, superintendent of motive 
power of the Elgin, Joliet & Eastern, re- 
tired on May 14. 


J. L. Carver, mechanical engineer of the 
Illinois Central at Chicago, has been 
appointed research engineer, with head- 
quarters at Chicago. 


F. P. Tuetsen, chief clerk, mechanical 
department of the Chicago & North West- 
ern, with headquarters at Chicago, has been 
appointed assistant to the chief mechani- 
cal officer. 


P. O. Curisty, general superintendent of 
equipment of the Illinois Central at Chi- 
cago, has been granted a leave of absence 
because of illness. 


F. S. Rossins, general superintendent 
motive power of the Atlantic Coast Line 
at Wilmington, N. C., has resigned on 
furlough until the end of this year, when, 
at the age of 65, he will retire under the 
provisions of the Railroad Retirement Act. 


H. E. May, shop engineer of the Illinois 
Central at Chicago, has been appointed 
superintendent of equipment; with head- 
quarters at Chicago. 


S. O. RENTSCHLER has been appointed 
superintendent of motive power of the 
Elgin, Joliet & Eastern, with headquarters 
at Joliet, Ill. 


Harotp Forsyth FINNEMORE, whose 
appointment as chief electrical engineer of 
the Canadian National was announced in 





Harold Forsyth Finnemore 


the June issue, was born at Chicago on 
March 18, 1893, and received his B. S. 
degree in electrical engineering from 
Queen’s University in 1917. He entered 
railroading the following year as a drafts- 
man in the employ of the Canadian Gov- 
ernment Railways. In September, 1922, he 
was appointed assistant engineer of the 
Canadian National; in 1923, assistant elec- 
trical engineer, with headquarters at Mont- 
real; in July, 1938, electrical engineer at 
Montreal, and in December, 1943, assistant 
chief electrical engineer. 


W. R. Harrison, mechanical superintend. 
ent of the Southern district of the Atchison, 
Topeka & Santa Fe at Amarillo, Tex., is on 
a leave of absence because of illness. 


Ramsey Gray Gace, whose retirement 
as chief electrical engineer of the Canadian 
National at Montreal, Que., was announced 
in the June issue, was born at Kingston, 





Ramsay Gray Gage 


Ont., on July 14, 1879. He is a graduate 
of Queen’s University at Kingston where 
he received his B. S. degree in electrical 
engineering in 1905. He served with the 
Cataract Power Company at Hamilton, 
Ont., and the Westinghouse Manufacturing 
Company at Pittsburgh, Pa., successively 
until 1907, when he entered the service of 
the Chicago & Eastern Illinois as super- 
visor of electric signaling. He served as 
chief engineer of the General Railway 
Signaling Company at Lachine, Que., from 
1910 to 1914, when he joined the Canadian 
Government Railways (now the Canadian 
National) as signal and electrical engineer 
at Moncton, N. B. In 1922 he was ap- 
pointed electrical engineer for the system 
with headquarters at Montreal and in 1926 
became chief electrical engineer. In De- 
cember, 1939, his jurisdiction was extended 
to include the duties of signal engineer. 


FreDERIC WArpD BvutTrT, assistant engineer, 
office of the equipment electrical engineer, 
of the New York Central System at New 
York, has retired after 40 years of service. 
Mr. Butt, who is 68 years old, entered the 





Frederic Ward Butt 
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service of the New York Central in 1905 
as assistant engineer, equipment engineer- 
ing department. He aided in the electrifi- 
cation of the railroad and also designed 
many locomotives. His work was partly 
responsible for the development of electric 
trains to replace steam trains on the Grand 
Central Terminal rails from the Terminal 
to White Plains, N. Y., and Harmon; Mr. 
Butt also worked on the design, construc- 
tion, inspecting and testing of the electric 
multiple unit suburban cars, the first steel 
passenger cars on the line which were the 
models for the present commuter trains. 
Among Mr. Butt’s other designs were elec- 
tric and Diesel-electric locomotives, elec- 
tric lighting equipment on the trains and 
electric lighting and train-stop equipment 
for locomotives. 


G. J. Lennerer, lead draftsman of the 
Illinois Central at Paducah, Ky., has been 
appointed mechanical engineer with head- 
quarters at Chicago. 


James B. Driven, superintendent of mo- 
tive power of the Eastern Ohio division of 
the Pennsylvania at Pittsburgh, Pa., has 
been appointed assistant to the general su- 
perintendent of the Eastern division. 


Atonzo G. TRUMBULL, whose appoint- 
ment as general mechanical engineer of the 
Chesapeake & Ohio, the New York, Chi- 
cago & St. Louis, and the Pere Marquette 





Alonzo G. Trumbull 


at Cleveland, Ohio, was announced in the 
June issue, was born at Hornell, N. Y., and 
received his M. E. degree from Cornell 
University in 1899. He entered railroading 
in 1902 as engineer of tests of the Erie and 
the following year became mechanical engi- 
neer. After serving as assistant mechanical 
superintendent at Meadville, Pa., from 1905 
to 1907, he transferred to the Ohio division, 
being appointed mechanical superintendent 
shortly thereafter. In 1912 he transferred 
to the Erie division; in 1914 was appointed 
assistant to the general mechanical super- 
intendent; in 1919, assistant general me- 
chanical superintendent; in 1920, mechani- 
cal superintendent of the Ohio region, and 
in 1922, chief mechanical engineer of the 
Erie. In 1929 Mr. Trumbull was appointed 
chief mechanical engineer of the Advisory 
Mechanical Committee for the Erie, the 
Chesapeake & Ohio, the New York, Chi- 
cago & St. Louis, and the Pere Marquette, 


Railway Mechanical Engineer 
» 1945 


acting in advisory capacity in matters re- 
lating to the design of new rolling equip- 
ment. In addition to his duties as general 
mechanical engineer of the Chesapeake & 
Ohio, Pere Marquette, and New York, 
Chicago & St. Louis, he will continue as 
chief mechanical engineer of the Advisory 
Committee. 


LAMAR EARLE CREVASSE, superintendem 
motive power, of the Macon, Dublin & 
Savannah at Macon, Ga., has retired. Mr. 
Crevasse was born at Cedar Keys, Fla., 
on August 9, 1895, and entered the employ 
of the Atlantic Coast Line as an apprentice 
machinist at High Springs, Fla., in Feb- 
ruary, 1912. He served as machinist at 
High Springs from August, 1917, to De- 
cember, 1917, When he became an _ in- 
structor in the air service of the U. S. 
Army. He returned to the Atlantic Coast 
Line as machinist at High Springs in 
April, 1919. From September, 1919, to 
July, 1922, he was in the service of the 
Florida East Coast at Miami, Fla. Mr. 
Crevasse joined the Seaboard Air Line as 
machinist at Jacksonville, Fla., in October, 
1922; became enginehouse foreman there 
in January, 1923; general foreman at 
Tampa, Fla., in October, 1924; master me- 
chanic at Palm Beach, Fla., in February, 
1926, and general foreman at Arcadia, Fila., 
in 1928. He was subsequently transferred 
to Tampa and Raleigh, N. C., successively, 
until February 1, 1940, when he was ap- 
pointed superintendent, motive power, of 
the Macon, Dublin & Savannah. 


A. G. KANN, general’ master mechanic 
of the Illinois Central at Waterloo, Iowa, 
has been appointed general superintendent 
of equipment, with headquarters at Chicago. 


Car Department 


s 
Oret C. Fariss, who has been appointed 
superintendent, car department, of the Vir- 





Orel C. Fariss 





In Military Service 


1st Lt. Raymond Tillack, of Company 
B, 756th Railway Shop Battalion, has 
been promoted to the rank of captain, 
according to a recent issue of “The 
Yankee Boomer.” Captain Tillack, be- 
fore entering the service, was an engine- 
house foreman on the Pennsylvania. 


ginian at Princeton, W. Va., as noted in 
the June issue, was born at Goodland, 
Ind., on April 18, 1896. He entered rail- 
roading on March 8, 1916, as an air brake 
repairman in the employ of the Norfolk & 
Western at Kimball, W. Va. After serving 
with the United States armed forces from 
November, 1917, to 1919, he returned to his 
old position at Kimball in August, 1919, and 
was promoted to gang foreman there the 
following March. In June, 1921, he trans- 
ferred to Bluefield, W. Va. A year later 
he became assistant car foreman at Crewe, 
Va.; car foreman at Lynchburg, Va., in 
February, 1924; assistant car foreman at 
Crewe in July 1924, and car foreman at 
Clare, Ohio, on June 1, 1927. He served as 
car foreman at Columbus, Ohio, from 
November 1, 1936, until his appointment as 
superintendent, car department, at Prince- 
ton, 


Shop and Enginehouse 


J. A. Wetscu, master mechanic of the 
Illinois Central at Paducah, Ky., has been 
appointed shop superintendent, with head- 
quarters at Paducah. 


R. R. Roya, shop superintendent of the 
Illinois Central at Paducah, Ky., has re- 
tired because of ill health. 


Obituary 


ALBERT JAY CLARKSON, superintendent of 
electric equipment of the New York Cen- 
tral Lines Buffalo and East, with head- 
quarters at Harmon-on-Hudson, N. Y., 
died on June 4 at his home at Yonkers, 
N. Y. Mr. Clarkson, who was born at 
Bloomington, Ill., on August 4, 1893, re- 





A. T. Clarkson 


ceived his B. S. degree from the University 
of Illinois in 1916, and a degree in electrical 
engineering in 1932. He entered the employ 
of the New York Central in 1916, serving 
until 1923 in the electrical engineering de- 
partment as draftsman, inspector and assist- 
ant engineer successively. In 1923 he was 
appointed general inspector in the electric 
equipment department, and in 1928 superin- 
tendent of electric equipment. 


J. L. CANTWELL, master mechanic of the 
Southern at Briston, Va., died on June 4. 
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GIVE YOUR POWER THIS 


EXTRA PROTECTION! 


: 











INSIDE AIR PUMPS om 
LIKE THIS — 


and on ALL Railroad Equipment 
Correct Lubrication by 

Socony-Vacuum Reduces Wear, 

Increases Power Output! 


JD) \\ 
fae 





HIS CUTAWAY of a cross com- 
pound steam-driven air com- ' 
pressor shows you why correct 4? 
lubrication is vitally important / 
to assure continuous, full-power 
performance. 


In both high and low-pressure _ 
air cylinders oil must keep valves 
clean, rings free in their grooves, 
to prevent blow-by and power loss. 
It must farm strong films to protect fast- 
moving pistons against excessive wear. 





Special Gargoyle railroad lubricants 

| meet these exacting requirements. These 
oils were developed and tested in close 

cooperation with builders of this type 

steam locomotive air compressor. Their 

successful performance is typical of scores 


parts of steam and Diesel locomotives, 
maintenance-of-way and shop equipment, 
call in your Socony-Vacuum Representa- 
tive. His skilled engineering counsel will 


of Gargoyle lubricants proved outstanding 
in railroad operation. 


For extra protection of vital moving 


SOCONY-VACUUM OIL COMPANY, INC.—Standard Oil of N. Y. Division - 
Chicago Division - 


Star Division - Lubrite Division . 





assure recommendation of the correct oils 
and greases that will reduce wear and power 
consumption, increase equipment life. 


White 


White Eagle Division - Wadhams 








Division - Magnolia Petroleum Company - General Petroleum Corporation of California 


RAILWAY MECHANICAL ENGIN 





DIESEL LOCOMOTIVES. Severe operating temper- 
atures and pressures inside Main Line Diesel engine 
cylinders require lubricating oils that resist the forma- 
tion of hard carbon deposits, maintain a protecting oil 
film, form a tight piston seal. 


4 


MAINTENANCE-OF-WAY. Special Socony- 
Vacuum oils and greases for cranes and other 
heavy equipment, air-driven track tools and 
Diesel-powered tractors provide excellent protec- 
tion against wear, help lower maintenance costs. 


Gargoyle D.T.E. Oils (Nos. 1 to 5) meet these im- 
portant needs. Their strong films resist rupture, assure 
full piston seal. Their high chemical stability prevents 
hard carbon deposits. Any deposits which do form are 
soft and fluffy. eae 


aie SS ie We iS 5 


SHOP LUBRICATION, Socony-Vacuum has de- 
veloped improved lubricants for all railroad shop 


machines. Get the correct grades for your equip- 
ment...p/ustheassistance of your Socony- Vacuum 
Representative to assure scientific application. 


IT PAYS TO KNOW WHAT’S NEW IN LUBRICATION 


gs 


Railroad 


Lubricants OIL COMPANY, INC. 
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U.S. Pat Omer 
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*Trademork Reg. U. S. Pat, 


IS THE WORD TO WRITE INTO THE INSULATION 
_ SECTION OF YOUR SPECIFICATIONS NOW? 


Out of the urgency and new demands of war have come valu- 
able new techniques and fabrications of Fiberglas insulations... 
developed through our close cooperation with the Navy, Army, 
Maritime Commission and shipyards. These extraordinary de- 
velopments are available to railroads and car builders for the 
improved insulation, comfort and quietness of their passenger 
cars...and for better protection of refrigerated or chemical lading. 

Fiberglas is fireproof, it relieves load on air-conditioning and 
heating equipment—it is light weight, provides no sustenance 
for vermin, will not sustain bacterial or fungus growths. Inves- 
tigate the insulation that is permanent and efficient year after 
year and specify Fiberglas for your railroad cars while they are 
in the blue-print stage. Write us now for complete information. 


July, 1945 
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HIGH MILEAGE 
Steam 
LOCOMOTIVES 
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IN DOZERS TO DIESELS 


Around the yards—along the right of way—new cuts and 
fills—dozers do the job in jigtime. 

And we are modestly proud of the part Hyatt Roller 
Bearings are playing in making these modern earth-mov- 
ing machines dependably efficient. 

Hyatt Bearings assure constant performance with a 
minimum of time out for repairs. 

Hyatt Bearings roll twenty-four hours a day in railroad 
work from a baggage truck to a Diesel locomo- 
tive. Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 
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XK These cars often exceed 100 
m.p.h. Some have gone over 
100,000 miles. 





AMERICAN 
STEEL 
FOUNDRIES 


LONG SPRING TRAVEL - CONSTANT FRICTION CONTROL oo || 











Strictly comparative service tests have established the 
economy of molybdenum steel in firebox construction. 


CLIMAX FURNISPES AUTHORITATIVE ENGINEERING a tA MOLYBDIC OXIDE, BRIQUETTED OR CANNED o 
BATA ON MOLYBDENUM APPLICATIONS. | af \ FERROMOLYBDENUM:+“CALCIUM MOLYBDATE” 


“NEO EY” 
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FUMBLEPR 


When the engineer reaches for a valve, he wants 
it there! Close to hand... convenient . . . fumble- 
proof. In brief, he wants to watch the road, not 
grope for a valve. 


That’s one reason why engineers favor the 


“SELLERS TYPE ‘‘S’’ INJECTOR 


. . . with its single lever that controls all func- 
tions . . . starting, stopping, regulating capacity 
and overflow. 


Other features: convenience and safety, less cost 
for renewals and labor, minimum loss of water 








when starting and stopping, no water hammer 
or bulging steam lines, permits complete drain- 
age of water tank when needed. High above the 
rails, it clears all roadbed hazards. 


No wonder the Sellers has become standard 
equipment on our major railroads! We'll be glad 
to give you complete technical information ... 
Wm. Sellers & Co., 1§3§ Hamilton St., Philadelphia. 


PRECISION TOOLS SINCE 1848 























THE BOILER FEED 
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EDWIN S. WOODS & COMPANY 
uo. 1126 Forged Steel Roller Side Bearings 


Vee mcAants—Reduced Wear on Wheel 


Flanges and Rail Heads... Increased Train Loads... 









Saving in Fuel...Lower Maintenance Costs 
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The Edwin S. Woods No. 1126 Forged Steel Roller Side stronger A.A.R. bearing for all types of rolling stock. 


Bearing consists of only two parts, the housing and the 
roller. 

The housing is made of special forging quality S.A.E. 
steel, and heat treated to insure a high Brinell. 

The roller is forged from special forging quality S.A.E. 
steel, heat treated and oil quenched and is centered by 
gravity. This rugged two-piece construction feature 
allows a minimum of clearance between the housing side 
walls and the roller, thus assuring a true position of the 
roller at all times. 

The web and rim construction not only permits com- 
plete heat treatment, but also allows for a lighter and 


Keep transportation going with all possible savings 
. . . keep more traffic rolling more economically by 
equipping all your rolling stock with Woods Roller Side 
Bearings. 

LONGER LIFE—LESS REPLACEMENT OF SIDE BEARINGS 
In order to obtain maximum hardness and toughnéss, 
important to long-lived wearing properties, roller bear- 
ings are heat treated. Because of the Woods’ recessed 
roller design, with its rim and web construction, proper 
equalization of metal structure is obtained throughout 
by heat treatment. Write for Bulletin. , 


EDWIN S. WOODS & COMPANY Division of 









Quality Since 1880 


PETTIBONE MULLIKEN CORPORATION 


4710 West Division Street, Chicago 51, Illinois 








YOUR BOILER “HOUSEKEEPING” 
IS EASIER WITH APEXIOR NUMBER 1 


APEXIOR NUMBER 1 

4 KEEPS METAL SUR- 

FACES CLEAN LONGER 

:.. MAKES MAINTE- 

NANCE EASIER... 
RETARDS WEAR 
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Your first experience with APEXIOR NUMBER 1 on 
locomotive and stationary boiler shells and other steam- 
and-water contacting surfaces is a satisfying discovery. 
Dirt and scale lose their clinging power and come off 
easily. There is no chemical bonding of scale to metal. 
Cleaning time is reduced and the work is lighter. Under 
the surfacing, a few thousandths of an inch thick, the metal 
is clean and sound. : 

Many years of service experience, on thousands of loco- 
motives subject to Interstate Commerce Commission in- 
spection, show that brush-applied APEXIOR NUMBER 1 
coatings penetrate the pores and joints preventing ac- 
celeration of stress corrosion or embrittlement due to 
water contact. APEXIOR NUMBER 1 is recommended 
by all boiler insurance companies in the United States 
and Canada. 


APEXIOR NUMBER 1 HELPS 
FEEDWATER TREATMENT 


APEXIOR NUMBER 1 is neutral to all standard feed- 
water chemical treatments and preparations and acts as a 
supplement to the work of the chemist or water service 
engineer. It remains stable under boiler water and steam 


temperatures and pressures. 


FOR COLD WATER STORAGE 


APEXIOR NUMBER 3 protects the water-side of tender 
cisterns and water storage tanks. It is brush-applied and 
dries to a jet-black, smooth, shiny surface. It is inert to all 
boiler-water-treating chemicals and to potable water. 


YOU CAN GET APEXIOR 


Both APEXIOR surfacing materials are being manu- 
factured in increased quantities to meet the growing de- 
mands of industrial power plants, utilities, marine users 
and railroads throughout the country. Shipments are made 
every day. Write today for your copy of a bulletin telling 
how APEXIOR can save metal, time and money for you. 
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This locomotive boiler shell interior will 
still look new at shopping time. It's 
APEXIORIZED 
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TOMORROW S 


It’s the 
Opposed -Piston 
Diesel Locomotive 

by | 


FAIRBANKS-MORSE 


A name worth remembering 
































AILROAD men all over the country are show- 
ing great interest in the Pennsylvania’s new 
steam-turbine locomotive, the S-2. It repre- 

sents the most radical change of design in steam 
locomotives in decades. 


For the first time in this country, the high eff- 
ciency of the direct-connected steam turbine has 
been applied to locomotives. The turbine develops 
6900 hp. which is transmitted to the driving wheels 
through double reduction gears. For reversing, a 
separate turbine is connected to the head pinion 
through a clutch. Extensive main-line tests are 
expected to show an improvement in efficiency over 
reciprocating-engine performance of about 20% 
more power for the same steam. 


The boiler operates at 310 psi. and 750 F. which 





NATIONAL TUBE COMPANY 


Pittsburgh, Pa. 


Columbia Steel Company, San Francisco, Patific Coast Distributors 
United States Steel Export Company, New York 








MORE POWER from a locomotive of given, di- 
mensions, smoother operation, higher efficiency, 
greater availability are a few of the advantages 
expected from this turbine-driven locomotive 
equipped with Nationa Seamless Boiler Tubes. 





is not high for modern locomotives. And because 
one of the design objectives was maximum avail- 
ability, Seamless Boiler Tubes were chosen. Year-in 
and year-out service in other locomotives has 
proved the extra long life and dependability of 
these. tubes. 


Records show that modern steam locomotives 
with NATIONAL Seamless Boiler Tubes are cap- 
able of operating twice the number of miles per 
month as steam locomotives built 20 years ago. A 
steam locomotive operating on a western road 
made 10 complete round trips in 30 days of 1839 
miles each or 18,390 miles—613 miles per day. 

For this kind of service, NATIONAL Seamless 
Boiler Tubes pay out in more time on the rails— 
less time in repair shop. 
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"abet Roller Bearings remove all 
speed restrictions as far as bearings are con- 
cerned; simplify and economize lubrication; 
increase equipment availability; and decrease 


maintenance cost. 


Thousands of Timken Bearings are now in ser- 
vice under passenger equipment cars—includ- 
ing Pullmans and all types of locomotives. Many 
of these applications have given over 1,000,000 
miles of trouble-free service to date. The Timken 
Roller Bearing Company, Canton 6, Ohio. 


Quad Type Timken Roller Bearings 
for Existing Pedestal Opemings. 


TIMKEN 


TRADE-MARK REG. U. B. PAT. OFF. 


RAILWAY ROLLER BEARINGS 


































LOCOMOTIVE}" 


ROUNDHOUSE | 
SERVICE 


UNKENHEIMER manufactures a wide variety 

of products for railroad service requirements 

. valves of bronze, iron and steel; cocks, fittings, 

unions, air nozzles, boiler mountings and lubri- 
cating devices. 
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Illustrated is one of the several types of A.A.R. 
valves, made to A.A.R. specifications. The in- 
herent high quality, typical of all Lunkenheimer 
products, insures maximum safety and long, low- 
cost service. A Lunkenheimer Dis- 
tributor is located near you, equipped 
and ready at all times to help you solve 
problems of maintenance or operation. 


ESTABLISHED 1862 


TE LUNKENHEIMER CO: 


—~ "QUALITY" 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 





EXPORT DEPT, 316-322 HUDSON ST, NEW YORK 





PLUNKENHEIMER VALVES if 
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FOR SAFETY 
AT SUB-ZERO TEMPERATURES 


-no other Material can equal ALLOY STEELS 


@ When vital parts of railroad equip- 
ment—for instance, the locomotive 
side rods, pins and bolts at the left 
—must operate safely at very low 
temperatures, you can put your 
trust in Republic Alloy Steels. 


For these top-quality steels possess 
an inherent and dependable quality 
of toughness—whether working at 
red heat or in sub-zero cold. 


Alloy steels resist embrittlement 
due to cold. They protect against 
crippling and costly failures caused 
by shock or sudden reversal of 
stress following weakening of the 
part by frigid temperature. 


And that’s only one reason why 
you should use alloy steels for 
critical working parts. These steels 
are unequalled for high strength- 
to-weight ratio, uniform hardness, 
fatigue-resistance and corrosion- 
resistance. 





Alloy steels have proved their abil- 
ity to cut maintenance and replace- 
ment costs—to keep equipment out 
of the shop longer—to increase 
profits. And Republic—world’s 
leading producer of alloy steels— 
is ready to tell you how and where 
to use them to best advantage. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES @ CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York17, N.Y. 


ALLOY STEELS 


Also Carbon and Stainless Steels— Sheets 
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SUPERIOR 


Automatic 
FLUE BLOWER 


This easily installed equipment keeps 
flues and flue sheets clean with the re- 
sult that steam power is maintained and 
locomotives operate more efficiently and 


more economically. Let us send you case 
histories. 


SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 


SUPERIOR 


3-WAY \ Expands 
FLUE ROLLER Prossers 


The 3-Way Flue Roller is exactly that. . Flares 
It expands, prossers and flares in one op- 

eration. Its use effects a saving of 80% 

in time and labor. The rolling action as- 

sures even expansion, a tight joint, cor- Operation 

rectly formed contours —and a bet- 

ter job. There is no distortion of flues, 


no fire cracking in the firebox end, no 
flying chips. 


Available for prompt shipment. 
Write for full information. 
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W Easily installed, it 
fits right in, replacing 
one of the coil springs 
in the spring cluster. 





another proof of performance 


With reconversion, Monroe’s tripled production facilities 
will make available in even greater quantities the new Monroe 
Direct-Acting Hydraulic Shock Absorber for Freight Car 
Trucks. 

To check progressive harmonic motion . . . control vertical 





and swaying action... to protect lading, equipment and 
roadbed and reduce maintenance costs and damage claims 
... equip your Freight Car Trucks with this Hydraulic Shock 
Absorber unit. Just write our engineers for specifications 
and facts. 


Patents Make Jobs 





| 
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Positive Visual 


Inspection Assures 


Greater Dependability 





104 


in Electrunite 
Boiler Tubes 


Inside and outside, you are assured of clean, 
scale-free surfaces throughout every length 
of Republic ELECTRUNITE Boiler Tubes. 


Why? Because ELECTRUNITE Boiler Tubes 
are cold formed from flat-rolled steel, both 
sides of which are open to close visual 
inspection. 


But that’s not all! There are other reasons 
why it pays to use Republic ELECTRUNITE 
Boiler Tubes. 


These modern boiler tubes speed up retubing. 
They are free from hard spots—are uniformly 
high in ductility—because they are full nor- 
mialized throughout their entire length. 


And because they are consistently uniform 
in wall thickness, diameter and roundness, 
ELECTRBGNITE Boiler Tubes slide in freely, 
roller expand smoothly and bead over to 
tight, non-leaking joints in a hurry. 


As an added safeguard of uniformly high 
quality, samples taken at regular intervals 









Republic ELECTRUNITE Boiier Tubes are 
made of highest quality fiat-rolled steel, 
cold formed into shape and electrically 
welded into strong, sound tubing. Thus, 
the surface which becomes the inside 
wall of the tube is free from hidden de- 
fects, because it is inspected just as closely 
as the outside surface. 


during production undergo a rigid testing 
routine—and every tube is subjected to a 
hydrostatic pressure well in excess of code 
requirements before it leaves the factory. 


ELECTRUNITE dependability is proved by 
the fact that more than 150,000,000 feet have 
been installed in all types of steam generating 
and heat transfer equipment. 


For more information about ELECTRUNITE 
Boiler Tubes and the Electric Resistance Weld 
Process by which they are made, write for 
your copy of our new brochure. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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ELECTRUNITE 


BOILER, CONDENSER AND 
HEAT EXCHANGER TUBES 
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MORE THAN 2000 SPICER 
Positive GENERATOR DRIVES 


in operation on 27 different railroads! 


Efficiency of operation .. . extremely 
| ie low upkeep cost . . . and long life—these 
Th a are advantages being proved by Spicer 

BS)” 


Positive Generator Drives in constant 








an) service on 27 American railroads! 


iy The Spicer Railway Generator Drive for 

lighting, air-conditioning and refriger- 
ating equipment consists of a very simple appiicauon of 
leng-lived hypoid gear and pinion mounted on the standard 
axle. The drive from the gears is positive and constant 
through Spicer Universal Joints and Propeller Shaft to 
the Spicer Automatic Clutch mounted between the 
generator and the propeller shaft. This automatic clutch 
completely absorbs all shocks and disconnects the drive 
line in case of excessive overload, and also completely dis- 
connects the generator drive at speeds below 8 miles per 
hour, eliminating shock loads when cars are being shunted, 
also preventing any additional load on the locomotive 
when starting. It also automatically permits motoring of 
generator for electrical inspection, and driving of generator 
by standby motor. 











Spicer Positive Railway Generator Drives can be quickly 
and economically adapted to new designs and recondition- 
ing jobs. Spicer has 42 years of experience available to 
help you with your individual drive problems—write for 
further details and literature. 











RAILWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 











Positive GENERATOR DRIVES 


Manufactured, Sold and Serviced by 
Spicer Manufacturing Corporation, Toledo, Ohio 
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Brake cylinder lubricant meets all A. A. R. specifications 








Developed by California Research Corp., a Standard 
of California subsidiary, with the cooperation of UNIFORM AND SMOOTH. CONTAINS NO FILLERS 
air brake manufacturers, every specification of 
Calol Brake Cylinder Lubricant is as high or higher 


; CAUSES MINIMUM DETERIORATION 
than those adopted as ideal by the A. A. R. AND SWELLING OF PACKING CUP 


Resisting separation, Calol Brake Cylinder Lu- 
bricant minimizes packing-cup deterioration. In 
separation tests, where lubricant. is left on a 6- 
mesh screen at 175° F. for seven days, it does not 
melt or bleed. It will not freeze or hecome solid at 
specified below-zero temperatures. It still works 
and stirs easily at minus 40° F. 


Calol Brake Cylinder Lubricant contains more than 
85% highly refined mineral oil with a Saybolt vis- 
cosity of about 700 seconds at 100° F. It will not 





DIRT AND MOISTURE 
harden with age or exposure. Always uniform, it 
> HIGHLY REFINED OIL 
fully meets worked and unworked consistency re pnmmreBnet  yed WILL NOT FREEZE IN ANY 
quirements in A.S.T.M.-method penetrometer tests. OXIDATION RATE OPERATING TEMPERATURE 


Rust-inhibited oils stop bearing corrosion trouble 








\ Free operation at all times of ball- and roller- 
j bearings in locomotive headlight generators, feed- 
} LOW FLUID FRICTION 
WINIMIZES RESTRICTION (— water pumps, driving journals and other parts 
te tie . equipped with bearings of this type, is assured with 
O) Calol R-I Bearing Oils. 





Made from paraffinic oil with a special rust- 
inhibiting agent added, Calol R-I Bearing Oils form 
an impervious coating which bars moisture from 

bearing surfaces, prevents corrosion when water 
RESISTS WATER AND a P 
PREVENTS CORROSION em from waShing or wet operation enters housings. 


To meet the requirements of different service, 
Calol R-I Bearing Oils are available in three vis- 
oO; cosity grades: Number 150, heavy, for roller-bear- 
/ « ing driving journals; Number 70, medium, for rol- 

ler-bearing trucks and trailers; Number 15, light, 
SUITABLE FOR for generators, feed-water pumps and other units 


ALL-YEAR USE using high-speed ball- and roller-bearings. 

















There is a Calol Product to meet every industrial lubrication problem. For information, write 
Standard of California, 225 Bush Street, San Francisco 20, California. 
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n7US: 


) SPIRAL CAM re imgincy 


RUGGED 


The Dzus Fasteners used to fasten 
the ceiling panels illustrated in this 
picture are designed to meet this 
specific requirement of the railroad 
industry. Strong, vibration proof, 
easy to operate and long lived — 
these fasteners will help to reduce 


man-hours in repairing and main- 
taining rolling stock. 








Pyle-National Multi-Vent system 
on the modern Missouri Pacific 
“Eagle” has 440 Dzus spiral cam 
< fasteners in the ceiling panels. 
Note lowered panel showing con- 


venient access to plenum chamber. 





Dzus spiral cam fasteners are made 
in different sizes and types to fit 
every requirement. They have 


TYPICAL DZUS 
APPLICATIONS 


Thermostat support 


assemblies. 
Water tank casing. 


Light fixtures in air 
diffusers. 


solved many tough fastening prob- 
lems in the railroad industry. Write 


today for your copy of the Dzus 
catalog. 


Thermostat access door 

frame assembly. 

Filter trap door. 
Air-conditioning unit 
trap door 

Trap door in men’s 
lounge to replace 
removable panels. 
False ceiling structure 
in front end of barber 


shop and men’s lounge 
car. 


*The word DZUS is the registered trade 
mark of the Dzus Fastener Co., Inc 


DZUS FASTENER CO., INC. 


BABYLON NEW YORK 
IN CANADA: RAILWAY AND POWER ENGINEERING CORP., LTD 


Trap door assembly 

and ceiling assembly. 

End sheet and door 

assembly for water 

tank casing assembly. 

Multi-vent panels for 

ca air-conditioning. 
Hinged ceiling lights ir 
passenger cars. 


Complete assembly of the Dzus spiral cam fastener 
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This EEMCO motor was not selected out of 
a line of catalogued standard units because it 
happened to conform closely to work require- 
ments and installation conditions, but instead 
was designed from A to Z, from stator shell to 
double enclosed housing, to exactly fit its 
duties in every respect. 


Engineered and built for gun turret drive 
on certain Navy equipment, this 20-pound 
EEMCO d-c, continuous duty, double-en- 
closed motor delivers 242 hp. Integral gear 
reduction of 3.8 to 1 is provided, giving an 
output rpm of approximately 2400. Overload 
capacity is 150 per cent for 15 minutes. Motor 
can be wound for either 32 or 110 volt-d-c. 
The unit must be able to operate continuously 
while momentarily submerged in salt water. 
An internal fan cooling system is designed 
into the protective housing, with a built-in 
external fan forcing air over the heat exchang- 
er tubes of the internal cooling system. 


Prevention of damage from salt spray or 
corrosion are not marine problems exclusively. 
Industrial motor users also find many situa- 
tions making electric operation of blowers, 
pumps, winches, hoists and other equipment 
difficult — adverse moisture conditions — haz- 
ards of gasses and dust. The solution of such 
problems constitutes the principal part of 
EEMCO’s experience. 


Submit your problem jobs to EEMCO engineers 
— your needs may vary from motor applications 
in aircraft, to wind tunnel models, to submers- 
ible pump units, to gearing and control. Let 
EEMCO give you motors tailored to the job — 
for maximum work plus maximum economy. 














CUSTOM 
MOTOR 
DESIGNS 


FOR SHIPS 





FOR TRAINS 


wad 


FOR INDUSTRY 








FOR PRODUCTION 


- i |. 


FOR PETROLEUM & 
CHEMICAL INDUSTRIES 


There’s still time to get your name in for ‘‘Custom 
Built Motors for a World of Needs’’, a limited edi- 
tion catalog distributed only on written request. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard + Los Angeles 16, California 
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Another New Type 


Pennsylvania Locomotive— _ 
26 Fast Freight 4-4-6-4's Are Equipped | 
With These COMMONWEALTH Devices: 


®@ Locomotive Beds i} | 
@ 4-Wheel Engine Trucks | 
@ 4-Wheel Trailer Trucks 
®@ Boxpok Driving Wheels uy | 
®@ Waterbottom Tender Frames ii 
© 8-Wheel Tender Trucks i | 








This new fleet of modern locomotives : 
joins the many others using COMMON- 
WEALTH One-Piece Cast Steel Devices | 
to—simplify locomotive construction — 
reduce maintenance and upkeep costs | 
— increase locomotive availability. 









One-Piece Bed with 
4-Cylinders Ccst Integral 














Select the Weight-Saving Steel 
which meets your Specific needs 


from Republic S 





To simplify your weight reduction 
problems, Republic now offers a 
COMPLETE LINE of #hree differ- 
ent High Strength Steels—ALDE- 
COR, COR-TEN and DOUBLE 
STRENGTH. 


While these three low alloy steels 
are quite similar, they differ some- 


Other Republic Products include Carbon, Alley end 


what in chemistry, and in forming 
and welding characteristics. That 
is why Republic — following its 
basic policy of providing a wide 
range of steels and steel products 
for practically every need of indus- 
try—produces all three steels. 


In widespread use for more than 
a decade, COR-TEN and DOUBLE 
STRENGTH STEELS already have 
proved themselves as dependable, 
low cost, weight saving materials. 
ALDECOR, although a newcomer 
in the field, possesses forming and 
welding qualities which should en- 
able it to surpass its companions 
in certain types of applications. 

From a physical standpoint, all 
three steels possess a minimum 


yield strength of 50,000 p.s#. They 
provide comparable resistance to 


HIGH STRENGTH STEELS 





atmospheric corrosion . ; . and, in 
abrasion resistance, they are equal 
to carbon steels of like physical 
properties. In bars, plates, sheets 
and strip, all three may be worked 
and welded readily. 


To aid you in selecting the high 
strength analysis which is best 
adapted to your needs, Republic 
offers you the wholehearted coop- 
eration of its seasoned metallur- 
gical staff. These specialists, with 
long experience in the application 
of weight saving steels to transpor- 
tation equipment and other types 
of machinery, are ready to work 
with you NOW. 


Write for folder No. 434. 
REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e@ CLEVELAND 1, OHIO 
Export Department: Chrysler Bldg., New York 17, N. Y. 





HIGH STRENGTH STEELS 
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The above car is 
one of a lot of 
2,000 recently 
built, equipped 
with Barber Stabil- 
ized Trucks. 


The continued use of Barber Stabilized BARBER STABILIZED TRUCKS Mean 


Trucks by so many railroads on their Satisfaction Today, Preparedness for 
Tomorrow. 


new freight cars can mean only one A spring grouping with 242” travel 
: can be substituted for A.A.R. Springs 
thing — Satisfactory Service under to- if desired. 
day’s faster speeds and heavier loads. 
These trucks are designed and built to 
absorb shocks under all load conditions; 
the friction resistance between friction 
casting and wear plate IS NOT A 
FIXED PRESSURE but is at all times in 


correct proportion to the load. 





STANDARD CAR TRU C K@eeMEAN Y 


$32 SOUTH MICHIGAN AVENUE CHICAGO, ILLINOIS 
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by Responsive Movement 


In every branch of transportation and industry the past 30 years, engineers and designers depend 
Barco Flexible Joints are protecting fluid-convey- on Barco to solve their flexible joint problems. 
ing pipes from shock and vibration—guarding For complete details, address Barco Manufactur- 
against leakage and fractures. Through respon- ing Company, Not Inc., 1808 Winnemac Avenue, 
sive movement, Barco effectively compensates for Chicago 40, Illinois. In Canada: The Holden Co.., 


every expansion and contraction. Today, as in Ltd., Montreal, Canada. 


Not just a swivel 
joint...but a com- 
bination of a swivel 
and ball joint with 
rotary motion and 


responsive move- 
ment through every 
an 


THE FREE ENTERPRISE SYSTEM IS THE SALVATION OF AMERICAN BUSINESS 


**MOVE IN EVERY DIRECTION “ 
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Sweated 
and wet 
and yet... 


~ 
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VARNISHES 


TRADE-MARK 


cORwine 





Humidity, arch foe of conventional insulation, finds its 
conqueror in Dow Corning 993—the revolutionary new 
heat stable silicone varnish. Under extreme thermal 
conditions, I 993 definitely excludes water and other 
conducting materials because it remains flexible and 
does not crack or carbonize. 


Perfect performance of motors and other electrical 
equipment is assured in normal or overload operation. 
The combination of heat and moisture resistance in 
IG 993 enables greatly extended operation at tem- 
peratures of 175° to 200° C., alternating with idle 
periods and conditions of extreme humidity. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
INQUIRIES TO BOX 592 





ADDRESS ALL 
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perfect performance 





hi h ege * » 
9" temperature silicone insulation 


USE ID 993... 
to impregnate motor stators, transformer coils and other non- 
rotating coils; to varnish Fiberglas and other asbestos served 
magnet wire; to varnish Fiberglas, mica and asbestos, insulat- 


ing cloths, tapes, sheets and sleeving. 


weil orning 


FIRST IN SILICONES 
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LIFESAVER 


for SPRING FROGS 
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The destructive slap, slap, 
slap of spring rails is elim- 
inated by this Houdaille* 


i : Hydraulic Retarder. 
Ment 






Here is how it works: 


1, When the first wheel of the train presses through 
the frog, the Retarder permits the spring rail to open 
without resistance. 


2. The instant the wheel pressure is released, the 
Retarder imposes a steady, controlled resistance, de- 
laying the closing of the spring rail until the last 
wheel has passed through the frog. 


3. The spring rail then closes slowly. All resistarice 
ceases when the rail nears its closed position so that 


it snaps freely into place. 


On train, on track, Houdaille Railway hydraulic installations 
have established an impressive record of performance. We 


invite the industry to draw upon our engineering experience. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 


* Pronounced—Hoo-dye 
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a RESISTOR DESIGN 
PROVIDES /or EXPANSION avd 
MAXIMUM VENTILATION 


























/ % ALL STEEL CONSTRUCTION] | 
% MICA INSULATION il 

* RUGGED TERMINALS |] | 

& PROVISION FOR EXPANSION . | 

% ADEQUATE VENTILATION: | 

* UNAFFECTED BY VIBRATION — ' 

: # MOISTURE RESISTANT) y 

* The exclusive ‘P-G Floating Bolt" eo PROTECTED ; oS | 


® ae 
Pee 

















construction permits the resistor element 








to expand without buckling as the tem- 


perature increases under load. Thus, damage from expansion or 





buckling . . . a frequent source of resistor trouble . . . is eliminated, 


The unique shape of the ‘'P-G Steel Grid'’ assures maximum ventilation 
because of the even heat distribution over the entire grid surface. 
Detailed information in Each part of the grid is equally exposed to air and the heat produced 
BULLETIN No. 500 is rapidly dissipated. 
Copy on request 


a r 


These and many other practical features of design, plus steel and 





mica as basic materials, assure long resistor life. 


vy, 


THE POST- GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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Air hose made from HYCAR will last longer, 
lower maintenance, save money 


A® HOSE is a good example of 
why Hycar synthetic rubber is 
an ideal material for many uses in 
the railroad industry. 


The picture shows the kind of 
treatment air hose gets. It has to be 
tough. And hose made from Hycar 
will resist abrasion 50% better than 
hose made from natural rubber. Air 
passing through the compressor picks 
up oil and carries it into the hose. 
Oil destroys natural rubber. Yet 
Hycar is practically unaffected by oil 
and grease, even at high temperatures. 
Air hose is used in all kinds of weather. 
Unlike natural rubber, Hycarstrongly 
resists the action of sun and aging, 
and remains virtually unchanged 
over a wide range of temperatures. 


All this can be directly translated 
into actual savings of money through 
longer life and lower maintenance 
costs—not only of hose but of gas- 
kets and seals of all kinds, mountings 
and bushings, mats and flooring, 
vibration dampeners, sealing strips, 
and many other items. 


Examine the list of properties in 
the box at the right, keeping in mind 
the requirements of your rubber 
parts. Then, ask your supplier for 
parts made from Hycar. Test them in 
your own applications—difficult or 
routine, You'll learn for yourself that 
Hycar can help you reduce operating 
costs—that it’s wise to use Hycar for 
long-time, dependable performance. 
Hycar Chemical Company, Akron 8, O. 





Photo courtesy Erie Railroad Company 

















CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OJL RESISTANCE—insuring dimen- 
sional stability of parts. 

2. HIGH TEMPERATURE RESISTANCE—vup to 250° 
F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—50% grecter than 
natura lrubber. 








4. MINIMUM COLD FLOW—even af elevated 
temperatures. 
5. LOW TEMPERATURE FLEXIBILITY —down to 
—65° F, 
6. IGHT WEIGHT—I5% to 25% lighter than 
synthetic rubbers. 


resistant to 


8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL—compounds wil! 
not adhere to metals even after prolonged con- 
tact under pressure. (Meta! adhesions can be 
readily obtained when desired. ) 








car 


Reg. U.S. Pat. OF. 





Hy 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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BEY ‘IR PROTECTED 


“Tension There In | 
Spite Of Wear” 


| 








AMERICAN LOCOMOTIVE COMPANY 
NEW YORK 


2000 B. A. P. Diesel Locomotive 
BUILT FOR THE NEW YORK, NEW HAVEN & HARTFORD. 
WEIGHT IN POUNDS 2-1000 H. P. DIESEL ENG 
WORKING ORDER urbo-charged (Buch: System) 


Total 
357500 


a cs en ae Locomotive Hy-Crome Spring 
——RoaD_seavice eee) eee ae Washers are fabricated to specific 
Tz =a requirements for bolt size ranging 
ree saa from % inch to 2 inches. 
eee Many leading American rail- 
roads including the New York, New 
Write “Today tor our Motive Power Haven and Hartford are finding, through the use of 
Folder giving important information on the Hy- 4 

Gain: tatien, Wendel hea tiie nites Locomotive Hy-Crome Spring Washers at assembly 
listing over fifty applications of Locomotive Hy- points on Locomotive and rolling stock, an econom- 
Crome Spring Washer usage on Motive Power. ical and efficient method of maintaining tight nuts, 

bolts and assembled parts on their equipment. 


lena Locomotive Hy-Crome Spring Washers, when 
E Na ©) IN| compressed, exert the right Spring Power to give 
7 the correct bolt tension. This provides a constant 


thrust to compensate for inevitable looseness re- 
EATON MANUFACTURING COMPANY sulting from wear. 


a 








for Car Lighting 
and Headlighting — 














Rabe : ua NGINE FERS 
wed: MANUFACTURERS. 





ELECTRIC SERVICE MANUFACTURING CO. 


Former Name 


-Electric Service Supplies C 
17th & CAMBRIA STREETS 


PHILADELPHIA 32 °* 


° PA. * Branches in Principal Cities 


ESE ETE LS a See 
16 
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7 NATIONAL BEARING 


DIV tj 





ST. LOUIS*NEW YORK 


PLANTS IN: ST LOUIS, MO. * PITTSBURGH. PA. + MEADVILLE, PA. © JERSEY CITY, N. J. * PORTSMOUTH, VA. * ST. PAUL, MINN, * CHICAGO, ILL. 
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234% Nickel Steel locomotive rods, 
one bent cold to show ductility. 





cco ao ureeo| EXCEPTIONAL DUCTILITY 


NICKEL STEEL WITH 


orcwos conawe | HIGH TENSILE STRENGTH 




















Composition and Typical Properties of Normalized Quenched and Tempered 234% Nickel Steel Rods 
: Tensile ANALYSIS 
on Melt Yield Elong. Reduc- 
“og Pt. No. Lbs. on %in lon tn 
per Sq. In. Sq. In. 2in, = Area% =Car. Mang. _—— Phos. Sul. Sil. Ni 
Main Rod.... 92900 110000 25.0 64.4 3) 78 027 026 25 2.75 
Main Rod.... 86500 104500 25.5 65.6 32 86 .034 .032 .29 2.69 # 
Main Rod.... 86360 104400 26.0 64.8 a2 86 034 .032 .29 2.69 ou 
Main Rod.... 87850 102350 26.0 66.2 31 89 037 025 32 2.69 ®y 
Front Rod.... 36000 102256 25:0 67.3 .29 82 035 .027 24 2.71 we 
Front Rod.... 83900 104250 25.0 66.1 .29 82 035 .027 24 2.71 
Front Rod... 86850 104250 27.0 66.1 32 86 035 025 .30 2.65 
Front Rod.... 89500 107050 25.5 65.6 32 86 .035 025 30 2.65 
Back Rod.... 89500 107650 25.0 62.7 30 79 .030 025 .22 2.71 
Back Rod.... 87500 106450 25.0 65.4 .29 82 035 .027 24 2.71 
Back Rod.... 87000 105600 25.0 65.4 .29 82 .035 027 .24 2.71 
Back Rod.... 88150 104850 26.0 66.8 .29 82 035 .027 .24 2.71 
Specimens Taken from Mid-Section of Prolongations of the Forgings 











——¥y 








The above table compiled by the 
American Locomotive Company 
shows the chemical compositions 
and mechanical properties of some 
normalized, quenched and tem- 
pered nickel steel front, main and 
back rods recently produced as 
replacement rods for locomotives 
being speeded up and rebalanced. 
These values are typical of replace- 


. 
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ment rod forgings recently tested 
by that company. 

Quenched and tempered nickel 
steel forgings of this type provide 
high tensile strength and ductility, 
combined with unusual toughness 
and high fatigue strength—qualities 
which tend to obviate breakage 
when employed as rods in railroad 


service. 


A booklet entitled, 
“NICKEL ALLOYS IN 
RAILWAY EQUIPMENT,” 

describes important and 


$ ning cee, OF la 
mn RE i aan oe ee ae gee 


varied uses cf nickel steels 
and other alloys of nickel. & 
Send for your copy today. 


‘ Nickel * 











THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5,N.Y. BL 
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CAPACITY means a big machine tool equipment 
list... and WE have it! For instance, centerless 
grinders. Thirty-five of the very latest type machines up to 6” diameter. Six- 
spindle automatics? Exactly thirty-eight, in sizes from 1” to 314" bar stock. 
Thread mills? Thirty-two. Turret lathes? Sixty-three. And so on. Everything 
to facilitate a complex job is at our command and yours. The most modern 
inspection equipment . . . including electrically controlled heat treat, car- 
burizing, nitriding. Plus skilled manpower and engineering brains to 
complete the picture. That’s why we thrive on big volume assignments in 
the precision parts business. For quick action on your pins-and-bushings 
problem, write our Executive Sales Offices. We'll send, too, an impres- 
sive brochure on our plant equipment and facilities. 


JOB FOR AERONAUTICAL PRODUCTS” 


AERONAUTICAL PRODUCTS, INC. 


Detroit Plant and Administrative Offices: Detroit 12, Michigan 
Ohio Plant: Washington Court House, Ohio 





























SHOCKING PACT 


OLEEN 


Mi 


332 SOUTH MICHIGAN AVFNUE, CHICAGO, ILLINOIS 
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Follow this path | 


/ 


y for EXTRA savings . 


/ 


Here is one item of “overhead expense” 
that is easy to reduce . . . running board 


repair costs. 
The records of one user, who was getting 
an average of 5 years of service life from 


untreated running boards, showed an annual 
cost per car of about $2.50. 


At this rate 15 months of added life will 


defray the cost of preservation treatment. 
From then on the pressure-treated running 
boards on each car will reduce “overhead 
expense” by approximately $2.50 per year 
plus whatever the cars will earn during the 
time which would otherwise be spent in 
shops for repairs or replacements. And re- 
member, pressure-treated running boards 
last a long time. Inquiries are invited. 


KOPPERS COMPANY, INC.—WOOD PRESERVING DIVISION 


PITTSBURGH 19, PA. 


Buy War Bonds— 
and Keep Them! 


KOPPERS 





THE INDUSTRY THAT SERVES ALL INDUSTRY 


July, 1945 



































A Constant Level of Mumination 
With Huorescent Lamps is Destrable 


By keeping voltage and frequency variations within 
reasonable limits for all values of DC input voltages, 
a constant level of illumination is maintained. 







This greatly enhances the advantages of Fluorescent . 
Lighting, and assures maximum lamp life. :.. 












Since the first application of Fluorescent Lighting to 
a railway car; the SAFETY Motor Alternator has 
been the accepted standard means of conversion 
from DC to AC. 
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Smooth Action 





Maximum 


Shock Absorption 




















NATIONAL M-17-A DRAFT GEAR 
2234" long 
A.A.R. Approved 








» 


& 
t 


ae 

NATIONAL M.56% DRAFT GEAR 

Long Life 201%" long - ™ Sc 
A.AR. Approved 


— oe a 


Low Maintenance. . ene 
High Protective Capacity a ise 





Mt 


STEEL CAINRSo CO 
LAND, OHIO 


St. Louis, San Francisco 
ron, Pa., Melrose Park, II! 





BARBER-COLMAN GRILLES 


...foOr Railway Service... 


Passageway view shows the 
location of the Barber- 
Colman Return Air Grille. 


The Barber-Colman Return Air 
Grille used in the Pennsylvania Trai/ 
Blazer coaches. Note the fin con- 
struction and support bars. The unit 
is rigid, rattleproof, and easy to clean. 
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PENNSYLVANIA'S STREAMLINED 
TRAIL BLAZER USES W-f/5 GRILLES 


a N important item in the air conditioning system on 
the coaches of the Pennsylvania Railroad’s popular §% 
Trail Blazer is the Barber-Colman return air grille. It is } 
located in the passage as shown. The unit is fabricated §) 
with an integral filter box, hinged so that it can be con- 
veniently cleaned, and filters replaced when necessary. 
Barber-Colman UNI-FLO Railway Grilles are fabricated of 
sheet steel. The core construction is rigid. The fin strips 
are folded and have pressed-in support bars to give a firm 
interlocking assembly. Write for data. 


BARBER-COLMAN COMPANY 


Rockford, Illinois 
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Dont Pass the Shocks 


vo the Couplers, Underframe, Car Structure and Ladings 





Cardwell Friction Draft Gears 
Absorb and Dissipate Shocks at the Couplers 


: Modern Friction Draft Gears protect the entire car and 
lading from coupler to coupler . . . from rail to roof. 


Over 98% of the cars in freight carrying service are 
A.A.R. construction, and over 96% have Friction Draft 


Gears. 








Cardwell Westinghouse Co., Chicago 
1139 Canadian Cardwell Co., Ltd... Montreal 
Prepared by VAN AUKEN & RAGLAND Advertising 
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METAL PRODUCTS CO. 


0,OHIO 


CLEVELAND | 







































































































































































































































































































































































HUNDREDS OF THOUSANDS OF PEOPLE WILL 
RIDE ON EXIDE-EQUIPPED TRAINS... 


Every night, the number of passengers traveling on 
Exide-equipped trains equals the population of a 
large city. And the amount of electric current which 
Exide Batteries supply for car lighting, air-condi- 
tioning and other services equals that of a powerful 
central station. 


Exide Batteries have been chosen by most railroads 
for these important duties because they have the 
extra power and ruggedness required for today’s 
more exacting needs. They keep compressors run- 
ning smoothly and lights glowing strong and steady, 
even during long stops. 


Since 1891, Exides have been serving America’s 
railroads with dependability, long-life and ease of 
maintenance. When you buy an Exide, you Buy 
to Last. 


THE ELECTRIC STORAGE BATTERY COMPANY, demas agus 32 


Exide Batteries of Canada, Limited, Toronto 


MO 
























BATTERIES 
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Here’s a man who is sold on rail transpor- 
tation! 
He’s sold because rail travel includes 
Reliability, Speed, Quietness—and Solid 
Comfort! And that means proper air con- 
ditioning—which in turn depends upon V- 
Belt Drives. 
You, who design the rail transportation 
“package” which will compete for the post- 
war traveler’s dollar, know well the abso- 
lute dependability of V-Belts—of Dayton 4 
Railway V-Belts. And you know that tomor- , 
row these belts must assume even greater Railroad é B elts 4 
responsibilities. 
The men of Dayton’s Railway Division 
know this too—and they’ll be ready to serve 


you in the future, as in the past, with (2) SL Wy t (a) In}, 


properly engineered V-Belts for your most 


exacting requirements. re] 
Ih wi la lo @ 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 
40 years experience in both natural and synthetic rubber processing 


ENCE IN SYNTHETIC 


| 1OAC 
July, 194 








SHUTS OUT SLIP-UPS! , FRIENDLY TO PROFITS! 


Assembling baby furniture was mighty slow work with e + ++ out went burred heads and driver skids and slant 


slotted screws, one manufacturer found. Too many driven screws. Out went slow-as-molasses hand driving. 
scratches to refinish — scratches caused by driver skids. So c In came power driving — and with it, savings in time and 
to pick up production he switched to Phillips Screws... . materials that sliced a big chunk off assembly costs. 





LONG ON SAFETY! "TOUGH ON COMPETITION! 


By making it stronger and more rigid, and by banishing , Because of the ornamental design of the recess, Phillips 
dangerous burrs, Phillips Screws made this furniture safer Recessed Head Screws impart a “quality look” to any 
for the kids. And your designers will find they do the same product. They give you a burr-free, blemish-free job that 
things for your product — whether it’s tiny as a hearing . tells prospects you’re on your toes—and warns competi- 
aid or hefty as a harvester! . tors to watch out for theirs! 


a fs Phillijis. tre engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension oemteintes fully to screw-driving 
efficiency. 


... It’s the exact pitch of the angles that sta hadi driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming, 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *:< SCREWS 


WOOD SCREWS « MACHINE A sce e SELF-TAPPING SCREWS « STOVE BOLTS 


eeeeeee ee ee © © © © © © © © © © & © Made in all sizes, types and head styles © © © © © © © @ 


American Serew Co., Providence, R. 1. The H. M. Harper Co., Chicago, tl. Pheoll Manufacturing Co., Chicage, tt. 
5 ; Atlantic Serew Works, Hartford, Conn. international Screw Ce., Detroit, Mich. Reading Screw Co., Norristown, Pa. 





The Bristol Ce., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohie Russell Burdsall & Ward Bolt & Nut Co., Pert Chester, . Y. 


Central Screw Co., Chicago, Ill. anufacturers Serew Products, Chicago, Ili.  Scovill Manufacturing Co., Waterville, Conn. 
Shakeproof inc., Chicago, tl! 


Z Continental Screw Co., New Bedford, Mass. The National Serew & Mfg. Co., Cleveland, Ohie The Southington Hardware Mfg. Co., Southington, Cone. 
The Corbin Screw Corp., New Britain, Conn. re onew Oe Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canade 


Z 
3 
i 
: 
i 
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: 
: 
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New York, WN. Y. Welverine Bolt Co., Detroit, Mich. 
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your BEST” in pLannine 
NEW PASSENGER CARS 
DESERVES ROL-MAN WEAR PARTS 


Your “best plans” for style, comfort and convenience 
in post-war passenger cars, deserves nothing less than 
Rol-Man Pins, Bushings and Wear Plates—for over 
20 years the “best’’. 

Wear and its fellow evil—‘excessive play’”—are 
reduced and delayed for years, thus assuring rider 
comfort and low maintenance costs. 

This means more profits from the operation of your 
new passenger cars. 

Manganese Steel Forge Co., 2813 Castor Ave., 
Philadelphia 34, Penna. 








“24th Year of. Service to American Railroad 





PINS - BUSHINGS e« W E See te S 








THE LIGHTWEIGHT BATTERY 





Ir you want to save weight wherever you can, you will be glad 
to know that the use of the alkaline battery is one way to do it. 
Not only is it the lightest weight type of battery available for 
railway-car service but it saves weight where it counts most—near 
the middle of the car. 

If you want to have air conditioning, ample lighting and other 
electrical conveniences, you will find the alkaline battery useful 
for another reason—its unequaled dependability. You can have no 
better insurance of unfailing power for operating the electrical 
equipment on the car during non-generating time. 

And whether you are planning to use the 32-volt, 64-volt or 
110-volt system, you will find that the alkaline battery is time- 
proved in this respect too. It has been in successful operation for 
many years with all three systems. 
Edison Storage Battery Division of 
Thomas A. Edison, Incorporated, 
West Orange, New Jersey. 








FOR LIGHTWEIGHT CARS 
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In addition to air conditioning motor loads and increased lomp loads, 
modern streamlined cars often have other electrical conveniences which 
collectively play an important part in passenger comfort and put a 
premium on the light weight and dependability of the storage battery. 
Post-war cars, too, are expected to make extensive use of electric power. 
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Connectors 


a 










Cable 








Portable 


Stationary 


























For Power Transmission 
i 
Single or Multi-Conductor 


Heavy Duty 
St 

Water Sealed 
coh 

Molded Rubber or Synthetic 
TE 
Can Be Molded at Factory to Specifica- 
tions on Your Cords or Cables 











~ eB 
Stand Rough Handling and Difficult @ Wheel Type SKILGRINDER 
Conditions shown above is only one of 


many SKILTOOLS that are 
stepping up repair and main- 
tenance in car shops and on 
the right-of-way. 

SKILTOOLS are better- 
designed, better-built to stay 
on the job longer, to handle 
easier and enable fewer y 
men to get more done in é 
less time. y/ 

There’s a quality- 
built SKILTOOL for every drilling, sawing, 
sanding or grinding need on every type of rail- 
road maintenance. Ask your distributor to show 


RE 


Capacities from 5 to 500 Amperes 
6 
Voltages Up to 5000 


=] 

a ° 
Carried in Stock in Standard Designs and 
Sizes and Can Be Made Up Special to Meet 


Your Specific Requirements. 


=P f 







































2 you today! 
: ° SS 
Write for Bulletin Mn , a 
. ~ / 

MC-106, showing many one SKILSAW, INC. <a — 
successful applications j Cormeen / <> ji 5033-43 Elston Ave., Chicago 30, Ill. =e 

/ "s Lit \ ; i 
of Mines Connectors / A Factory Branches in Al! Principal Cities \ | 

Co | H 


throughout industry. 





RORTACRE ELECTRIC 


~- MINES EQUIPMENT COMPANY 


4275 Clayton Ave. © St. Louis 10, Mo RAD 






MADE BY SKILSAW, ING, {| 





NEER 





july, 1945 








LEAD A 


DOUBLE ‘3\. 
LIFE ¢ 


@ BEATTY engineers spena a lot 
of time in greasy overalls, solving 


heavy metal working problems at | 
That’s why you | 
are assured of a better solution | 


close quarters. 


when you bring your problem to a 
BEATTY engineer. Our wide expe- 
rience may prove invaluable to 
you. 





Representative units from the com- | 
plete BEATTY line of heavy duty | 
punches, presses, shears, coping | 


machines, benders and bulldozers. 


ii MACHINE & 
Ved)\ BE A Y MFG. COMPANY 
— 
—- | HAMMOND 
; INDIANA 














GET TOGETHER DEPARTMENT | 








FOR SALE 








—_. 








FREIGHT CAR PRICES REDUCED! 
Now only half of recent peak prices! 


As low as $500! 


Which of these cars could you use? 


14—-Hopper, Twin 50-Ton : 

50—Hopper, Side-Discharge, 50-Ton 
10—Refrigerator, 40-ft., 40-Ton 

7—Box, Automobile, Steel, 50-ft., 50-Ton 
15—Box, Automobile, Steel, 50-ft., 50-Ton 
10—Box, 40-Ft., 40-Ton 

4—Dump, K & J, 37-Yd., 50-Ton 


2—Dump, Western, Automatic, 30-Yd., 50-Ton; lift 
doors 


3—Dump, Western, 20-Yd., 50-Ton; steel floors 
10—Tank, 10,000-Gallon, 50-Ton 
10—Tank, 8000-Gallon, 50-Ton 


Perhaps this list also has some other cars you could 
use to very beneficial advantage now! 


All cars are priced to sell! 
IRON & STEEL PRODUCTS, INC. 
40 Years’ Experience 
19470 S. Brainard Avenue Chicago 33, Illinois 
“ANYTHING containing IRON or STEEL” 





























WANTED 


CAR BUILDER’S CYCLOPEDIA, 1943 
(16th Ed.) 


LOCOMOTIVE CYCLOPEDIA, 1944 
(12th Ed.) 


RAILWAY ENGINEERING AND MAIN.- 


TENANCE CYCLOPEDIA, 1942 
(5th Ed.) 





Current issues of our three railroad cyclopedias, 
which are out of print and in great demand, in- 
cluding a number wanted by the Army Service Forces 
for overseas Divisions of the Military Railway Serv- 
ice in connection with training courses in railroad 
practice. We will pay the list price of $5.00 each 
for any of these volumes in good condition and ab- 
sorb transportation costs to New York. Check will 
be sent promptly on receipt of book. Wrap well in 
corrugated paper to prevent damage. 


Book Department 


SIMMONS-BOARDMAN PUBLISHING 
CORPORATION 
30 CHURCH STREET NEW YORK 7, N. Y. 
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To Keep Them 
Rolling ... 


Standardize on 


EX-CELL-O 


Hardened and 
Ground Steel Pins 
and Bushings .. . 


for Diesel and steam loco- 
motives and tenders,and =; 
passenger and freight cars 









Railroad Division 


‘G\EX-CELL-O CORPORATION 


Detroit 6, Michigan 








@ Minimum Stretch @ High Tensile Strength 
@ High Coefficient of Friction @ Stronger Fastener Anchorage 
@ PROVEN Low Car-mile Cost 


MANNHEIM MFG. & BELTING CO. 
NEW YORK OFFICE 


Gs @atClOmelaaia- 
50 Church St MANHEIM, PA. 


407 S. Dearborn Street 









July, 1945 















“= JOHNSTON 


FURNACES 
for SPRING SHOPS 


SPRING 
HARDENING 


Rotating hearth. 
Time for heating 
plates can be ad- 
justed to suit and 
will remain con- 
stant. 





Write for 
Bulletin R-246 


SPRING 
DRAW 


Recirculating con- 
veyor type. 

Handles various 
lengths of -plates. 
Also FORGING, 
CAR TYPE and 
FLUE WELDING 


furnaces. 





RIVET FORCES 


Equipped with NON-CLOC- 
GING Vacuum Oil Burners—-no 
oil valve to clog. Produce prop- 
erly heated rivets—save, oil, air, 
\ time and maintenance cost. 










The speedy doer 
of ahundred jobs _—Roustabout saves you time 


and money on these and 
around your plant ~~ neh atier ide —, 
@® “Our Roustabout Crane is the 


Write for Bulletin R-801 


i 





\ last piece of equipment we'd e Big stuff off and on 
want to give up.” That’s what trucks, freight cars 
one Roustabout owner says, and e Moving large ( 
| hundreds more agree. For out- machines ' 
| | side the range of your other e Handling bales, 


material handlers this powerful 
crane, always where you want it 
when you want it, moves, loads, 
stacks heavy stuff to 72 tons 
quickly, at low cost, saving man- 


boxes, drums 
e Moving big castings, 
motors, railroad and 
marine gears 





BLOWERS BURNERS power. Built for smooth opera- ° — air transport 
tion, years of overwork, Roust- pranes 
Low Pressure—Direct Con- Oil and Gas—“REVERSE about’s boom swings ona heavy e Handling tanks, 
nected — Simple, Efficient, BLAST" — Mixes ALL the ball-bearing turntable, its gears pipe, structural steel 
Dependable. Fuel with ALL the Air. run in oil. It pays you to write e installing heavy 
Write for Bulletin R-550 now for the whole story of this valves and fittings 


fast-action wheel orcrawler crane. 











ENGINEERS & MANUFACTURERS 
of Furnaces, Burners, Blowers, Con- 
trollers, Blacksmith Forges, Rivet 
Forges, Tire Heaters, Torches, Fire 
Lighters, etc. 


JOHNSION ae 


4ENNEFIN AVENUE MINNESOTA 







THE HUGHES-KEENAN COMPANY 


605 NEWMAN STREET « MANSFIELD, OHIO 

















Cua § Roustabout Geass 
By Hughes-Keenan 
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By welding on C-F Positioners, some 
manufacturers far out-produced all esti- 
mates of “possible” “War Production”. 
Not only did this method increase out- 
put, it saved material and _ increased 
strength and quality while lowering the 
cost per unit. Under post-war compe- 
tition automatic welding on C-F Posi- 
tioners is certain to become standard 
manufacturing practice for many prod- 
- ucts. It is a new method that permits 
a down-hand welding of all sides and 
angles from a single set-up. A method 
you should know and understand. 


Write for Bulletin WP-22 








Production Set-up like this forecasts a new “shop practice” 


1324 8S. Kilbourn Ave. 


CULLEN-FRIESTEDT CO. 


Chieage 23, Ill. 











UNIVERSAL BORING 
MACHINE FEATURES 
| INSURE PRODUCTIVE 
“ | CAPACITY AND ACCURACY 








0 Three Bed Woys — spon 44inches. 


@ Table Semi-Box design, heevily 
ribbed. 


© Motor mounted directly on base. 
by 0 Seddie leod screw nut mounted 
d between guiding woys. 

6 Centrotized right hand control. 


t © teovy duty type — heoviest 4° 
spindle machine built. 


7) One shot lvbrication for head; 
I else for seddie ond teble 
. assembly. 





NIVENOF 






NY 


BORING MACHINE COMPANY 
HUDSON, MASS., U. S. A. 

















Railway construction and maintenance shops will find the UNI- 
VERSAL BORING MACHINE oa welcome addition, because of 
its versatility in precision machining operations. 

This improved UNIVERSAL BORING MACHINE is available 
in 4" and 5” spindle sizes. Both are readily adaptable to do 
many boring, milling, turning, facing, recessing, and threading 
operations. 

And UNIVERSAL can also show you how to handle many more 
precision jobs on a UNIVERSAL HORIZONTAL BORING MA- 
CHINE with the Tri-Way bed. 

Write today for complete information. 





4 Milling Diesel Engine Frame for Switching Locomotive. 












































KEEP YOUR 
DIESELS 
OPERATING 
BETTER, 


LONGER 
AND AT 


LESS 
COST! 











You probably bought Diesel equipment because it 
could deliver more flexible power, longer at less cost 
than other power. 


To keep that equipment delivering top power 
longer, more economically and with a minimum of 
service cost — and especially with less time out for 
overhauls, — you need HALL Diesel Valve Servicing 
Equipment. 


Write us today for complete information on the 
Model EDP. Grinder shown above and the HALL 
Model 80A Valve Refacer — both designed expressly 
for servicing Diesels. 


THE HALL MANUFACTURING CO. 
TOLEDO 7, OHIO 


HALL 


DIESEL TYPE 
VALVE SEAT GRINDER 





In Tandem or Single 





Cutting 4 pieces simultaneously with 4 
PEERLESS 11” Hydra-Cut Metal Saws 
at Weirton Steel, Weirton, W. Virginia. 


PEERLESS 
HYDRA-CUT 
CUTS SAWING COSTS 


MOOTH,, straight-line metal sawing at high speed 

with Peerless Hydra-Cut Saws is a practical, profit- 
able way to better production. 
figures — 33% 
sustained cutting accuracy. . 
pacity . . . 33% greater rigidity—and you will quickly 
sum up the advantages of having Hydra-Cut Metal Saws 
in your shop. 


Check these operating 
greater cutting speed. . . 25% longer 


- 75% more coolant ca- 


All Hydra-Cut Models have finger tip adjustment of feed 
pressure and the famous Peerless Four-Sided Saw-Frame. 
Fully automatic and hydraulically controlled, Peerless 
Hydra-Cuts can saw 5 to 10 square inches per minute. 
Singly or in tandem, these precision metal Saws save 
time and money. 


Get the complete story today from your local Peerless 
dealer or write direct to us for latest catalog. 


Write Department RM-745 


) | PEERLESS | 


MACHINE COMPANY 
R a c ! Ww “ s c G Ld s ' " 
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dispensable. 


Ideal for test- 
ing hydraulic 
devices. 

e 
Write for bulletin 


on this practical, 
low-cost unit. 


rw 
PREVENT COSTLY DELAYS AND POSSIBLE DAMAGE TO ENGINES 


WITH AMERICA’S MOST WIDELY USED DIESEL NOZZLE TESTER 















™s 








|. 












CSCO cee 


NOZZLE TESTER 
Keeps Diesel Engines 
Running Efficiently 


To keep diesel engines operating at 
peak efficiency, this portable, preci- 
sion-built Adeco Nozzle Tester is in- 


Light in weight yet built for heavy- 
duty service, it enables any mechanic 
to make quick accurate tests on in- 
jector opening pressure, spray pattern, 
etc., and detect stuck needle valves 
and leakage around valve seats. Tests 
both large and small injectors, on 
bench or engine, at pressures up to 
10,000 p.s.i. Prevents costly delays 
and possible damage to engine. 


TESTS FUEL IN 
AND HYDRay 
Ald Sar, Press 
to 10,000 p. 


JECTORS 
LIC De. 
igst4 up 
Lo 





AQEDD aincrart & pieset 


en EQUIPMENT CORP. 


DEPT. 2: 4411 N. RAVENSWOOD AVE 
CHI 


AGO 40, ILLINOIS 





FOR 101 
METAL CUTTING JOBS.. 







WELLS 
No. 8 


















aa —— 


The No. 8 showing new 
Wells Wet Cutting Sys- 
tem —an economical 
accessory available for 


all No. 8 Wells Saws. 


With a Wells No. 8 in your 
shop you save time in these 
ways: First—there’s little set- 
up time. Your Wells is always ready 
for any shape, size or type metal you 
clamp into its quick-acting vise. Then 
—because the Wells has gravity-feed 
and an automatic shut-off, one man 
can operate two or more Wells saws 
simultaneously. The new Wells-de- 
signed Wet Cutting System provides 
all the time-saving advantages of wet 
cutting. It’s an economical accessory 
for production sawing. Then too— 
because a Wells is easily portable, 
you can save time and labor by mov- 
ing the saw to the work. Find out 
for yourself. Write for details. 


Specifications 


a 


CAPACITY: Rectangular . . ~~ ae 
(Spécial Guides) ...... 5° x24" 
ee ss... 4. ee 63. SeReter 
eevee gw we te cs, HRP A.C Ocd.C. 
SPEEDS: . Selective 60, 90,130 feet per minute 
WEIGHT: . . . Approximately 750 pounds 


Products by Wells are Practical 


8 MMé GWE 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1616 POLK STREET, THREE RIVERS, MICHIGAN 
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All Standard Type Spring Plates 


ce produced for your requirements. & | 





Defect Card Holders 
made of heavy gauge, - 
pressed steel con- 
struction. 


Weatherproof. Large 
opening for conven- 
ient access. 


The Above Equipment Fully Meets A.A.R. Requirements 


T-Z RAILWAY EQUIPMENT CO., Inc. 


8 SO. MICHIGAN AVE., CHICAGO 33, ILL. 
National Railway Sales Representative Motor Wheel Corp., Lansing 3, Mich. 


Tm) i f\ {\/) TRU-FORM 
F {] ql ny ir\ (Mt TOOLS : 



































ORHAM TRU-FORM TOOLS 

are helping many railroads to 
reduce locomotive and car wheel 
tire turning costs. They retain their 
original form and contour regard- 
less how much is ground off the 
face of the tool. 


GORHAM TOOL COMPANY 


14400 WOODROW WILSON AVENUE ; 








‘ ae DETROIT 3, MICHIGAN 
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Soiving 80%, to 90%, of all tube- 
cleaning problems is easy. It can be 
done without recourse to special de- 
signs or equipment—if you have the 
right formula. A review of literally 
thousands of tube-cleaning problems 
presented to Wilson Engineers shows 
that in eight or nine cases out of ten, 
the problem can be solved by this 
simple formula: 


Choose the proper mofor, cutter- 
head and accessory for the job. 


Plan ahead—it will assure you 
of having enough of the right 
kind of tube cleaning apparatus 
on hand when you need it. You 
may save valuable down-time 
this way. 


It’s easy to apply this formula when 
you have a copy of the Wilson Tube 
Cleaners Check List. It will help you 
choose the correct Wilson motor, cut- 
ter-head, brush, flexible shaft or other 
accessory to assemble a tube cleaner 
that will do your job — and do it 
quickly. In addition it contains a list 
of valuable suggestions on planning 
ahead, and maintenance and opera- 
tion of tube cleaners. Your copy will 
be sent on request. 









MODERN TUBE-CLEANERS 
FOR THE PROBLEMS 
OF TODAY 

































THOMAS C. WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1 


NEW YORK 








CUT 8-GAUGE STEEL 
with No. 208 
STANLEY UNISHEAR 


Steel and brass mills, shipyards, heavy sheet 
fabricating shops, tank shops, railroad shops 
and others use Stanley No. 208 Unishears on 
the heavy production jobs as well as in their 
maintenance and repair divisions. 

A one-man portable electric shear that cuts 
up to 10 feet per minute — makes straight or 
curved cuts. Easily suspended when job re- 
quires it. Maximum capacity 8 gauge (.171” 
thick) hot rolled steel. Write for complete 
details. Stanley Electric Tools, Division of 
The Stanley Works, New Britain, Connecticut. 


= [STANLEY] 


TRADE MARK 


STANLEY UNISHEARS 











THE ELECTRICALLY DRIVEN HAND SHEARS 
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DUAL FEED... 


and why you need it 


| 


Mousses METAL WORKING PRACTICE requires proper 
application of the cutting tool. In Racine Machines “Dual 
Feed,” hydraulically controlled, provides two distinct cut- 
ting actions for materials of varying area and hardness. 


Ractne’s exclusive “Dual Feed” consists of Positive and 
Flexible Feed, progressively applied — hydraulically con- 
trolled. Round bars, odd shaped pieces, tubing and free 
cutting stock require a compensating type of feed for maxi- 
mum cutting efficiency. Racine’s “Flexible Feed” auto- 
matically picks up speed as the resistance to the blade 
decreases. You benefit by increased output. 


Under “Positive Feed” the teeth of the blade are forced 
beneath the surface of the stock. This positive feeding 
action is essential to efficient, accurate cutting of high speed 
steel and other hard, tough materials. With “Positive Feed” 
on your RACINE Machine, all cuts are made in exactly the 
same time, predetermining production. 


A nationwide organization of competent, experienced 
machine tool dealers sells and services Racine Machines. 
Send us an outline of your cutting problems. Our dealers 
and factory engineers will make up recommendations with- 
out cost to you. Free Catalog No. 12 will be included. 
It briefly describes the various machines in capacities from 
6” x 6” to 20” x 20”. Write today. 


comparison proves 


%& The Racine Machine line is com- >» All dels are simple, easy to 


plete — all capacities from operate, rugged and long lived. 
6” x 6” to 20” x 20”. 


% Service and sales facilities avail- 

% Special designs are available able everywhere. Deal with 

for special jobs. Sawing is trained and experienced ma- 
cheaper than milling. 


chine tool men. 
RACINE “VARIABLE VOLUME” PUMPS— 
A MODERN SOURCE OF HYDRAULIC FORCE 


Oil Hydraulic Power from 50 to 1000 Ibs. 
P.S.I. Variable Volume from zero to 30 
G.P.M. Use Racine Pumps on your new de- 
signs and apply them to existing circuits. Let 
our hydraulic division engineers explain the 
advantages of hydraulic operation and control 
for your products. RACINE TOOL AND MACHINE 
> ace} ComPANny, 1740 State St., Racine, Wis., U.S. A. 





~ Racine ; 


The Production Saws of Modern Industry 











ADT VALVE 


For Washing Rails 


Clean rails reduce rolling friction and, as a re- 
sult, save on fuel. 

The Okadee Railwasher two-way valve, Type 
ADT, provides a simple and efficient means of 
utilizing the discharge from continuous blow-off 
systems to wash the rails. 

With valve lever in running position, the dis- 
charge passes through the ADT valve to the 
separator. When it is desired to wash the rails, 
engineman simply pulls the handle. This shuts 
off the outlet to the separator and diverts the dis- 
charge downward to wash the rails, thus utiliz- 
ing waste water for a useful purpose. 








ey 


























Ol Ole 


Typical Application of Railwasher 
Two-Way Valve 
Of 
y 0 n wt D F F 
COMPANY 


332 SOUTH MICHIGAN AVENUE, CHICAGO 
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More peal 


Less Upkee 
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If this Housing ever 
Breaks or Distorts we 
will replace it Free 


COPE 1937 
THE RIDGE TOOL CO. 
ELYRIA, O. 











2 you 
use the 
Guaranteed 


RIFEID 
Heavy-Duty Pipe Wrench 















@ It looks different —but the real difference is in 
its performance. The housing simply won’t break 
or warp — no bother or expense of repairs. Full- 
floating hookjaw (with handy pipe scale) and re- 
placeable heeljaw take hold instantly, won’t lock on 
pipe. Adjusting nut in open housing spins to pipe 
size. Powerful comfort-grip I-beam handle eases 
hard pulls. Ask your Supply House for the rugged 
work-saver Rimaip. We’re manufacturing more of 
them than ever, but 


it’s not enough— 
please be patient. Strap Wrench, pipe to 5”. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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for the right BRUSH Prescription 
call in a SPECIALIST 


N atched 
a 
BP cpendability 


w 


revives ailing 
motors and 
generators 










You can depend on SPEER 
ws Carbon Brushes to perk up 

d-c., and slip-ring motors and 

generators because every 
SPEER Brush is matched — mechanically and 
electrically —to the service characteristics of 
the machine it’s sold to serve. 


In the Matched Dependability of SPEER 
brushes you get utmost freedom from burning, 
overheating, sparking, excessive wear and 
energy losses, and other brush troubles that 
decrease operating efficiency, cause extra main- 
tenance. 


You save time and avoid the possibility of 
brush “misfits”, when you take advantage of 
SPEER’S nearly 50 years’ specialization in fit- 
ting brushes to machines. From its all-inclu- 
sive line of standard and special carbon, graph- 
ite, electro-graphite and metal-graphite brushes, 
SPEER can supply the grade that will deliver 
peak performance, fewer brush renewals and 
less maintenance on any application. 


For brushes matched to 
your motors, call on 
SPEER — write for 
Brush Data Forms. 


CHICAGO * CLEVELAND * DETROIT 


MILWAUKEE * NEW YORK ° PITTSBURGH CARBON COMPANY 


ST. MARY'S, PA 


























WIEDERE 
IDEAL 





Safety Tube Cutters 


Most Railroads have standardized on Wiedeke High 
Quality Ideal Flue Tools. Fig. 315 Ideal Sectional a. 
Flue Expanders are universally used to expand tubes 
in locomotive flue sheets. They are accurately milled 
and form a true circle when expanded, and heat 
treated for efficient and economical operation. 


Fig. 405 Ideal Safety Power Tube Cutter cuts tubes : 8 
with a clean square edge ready for safe ending. $ 
Refer to IDEAL CATALOG No. 57 for 
our complete line of Expanders & Cutters, 
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IDEAL FLUE TOOLS 
Darton F 
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The Gustav Wiedeke Company 


DAYTON Ry si taal ULS.AY 


MORE POWER WITHLESS FUEL... 
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The new improved Baker Long Lap Valve Gear gives great improvement inj 
starting, and makes it possible to maintain higher speeds with less fuel and re] 
water. The use of alloy steels has greatly reduced the weight of many part | 
of this valve gear, and equipped with McGILL MULTIROL Bearings the Bake '®' 
Valve Gear frequently runs over 500,000 miles without attention. su 
The McGILL MULTIROL Bearings used to 

in the Baker Valve Gear have great load 
carrying capacity. They are equipped with m. 

thrust washers for taking up lateral weatf, 

and either oil or grease may be used in lubrication. They have the ad- 
vantage of requiring much less oil than a bronze bushing. Write for of 

descriptive literature on this newly redesigned Baker Valve Gear. 
“7 
THE PILLIOD COMPANY} 2¢iverst new voi Z 

Factory—Swanton, Ohio 3105S. Michigan Ave., Chicago, III ] 
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You may have wondered why we have not departed 
from the original operating principle of ““Megger” insula- 
tion testing instruments—why we have not changed from 
hand operation to battery operation, or have not made 
use of electronic tubes or other devices. The reason is 
simple. 

Ours is the business of building and supplying insula- 
tion testing instruments that can be depended upon to 
operate accurately and unfailingly—anytime and any- 
where. To that end we have naturally considered, in- 
vestigated and tested every element that might effect 
improvement. Years of research and the performance 
records of many thousands of “Megger” instruments 
have demonstrated that the classic simplicity of the 
“Megger” Insulation Tester with its hand-cranked gen- 
erator and complete independence of any parts requiring 
replacement or adjustment is the best assurance of sus- 
tained, trouble-free, dependable service. “Megger” in- 
sulation testing instruments have been and will continue 
to be built to the high standards of fine instrument 
making practice. 

For complete descriptions and applications of all types 


. . ‘ s - 
of ““Megger” Insulation Testers write for Catalog 1685-X. 


*Trade Mark Reg. U.S. Pat. Off. 


JAMES G. BIDDLE CO. 
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1211-13 ARCH ST. 
PHILA. 7, PA. 


The EDNA Positive Oil Feed Divider 
now makes possible far greater ef- 
ficiency in automatic division and dis- 
tribution of lubricants to all machinery 
points. Multi-Feed Dividers eliminate 
the number of active lubricator feeds 
required, reduce the quantity of pipe 
needed for any application. Lubricant 
flows freely up to 10,000 Ibs. pressure 
per square inch! And in extremely 
cold weather operates with complete 
efficiency. Priced from $17.50 to 
$43.50. For further details and list 
of railroads now using Edna Dividers, 
write for Bulletin No. A-101A. 


REPAIRS 


CLEANING 


NOT 
GENERALLY 
REQUIRED 


INSPECTION 
NONE 


MAINTENANCE 
NONE 


Hand Oiling 


Entirely Eliminates 








» 
POSITIVE 


Dependable operation. 
Works against steam or 
atmospheric pressure. 


FLEXIBLE 


Available in unlimited 
number of — practical 
combinations to divide 
and deliver tubricants 
to any points and in 
any quantities. 


ECONOMICAL 


Because of high quality 
of materials and simple 
design, requires no 
maintenance. Initial 
cost is last cost. 








FORCE FEED LUBRICATORS 


“POSITIVE” 


OIL FEED DIVIDERS 


AUTOMATIC AUXILIARY LUBRICATORS 


HYDROSTATIC LUBRICATORS 


@ oO CUPS 


LIFTING and NON-LIFTING INJECTORS @ BOILER CHECKS 


VALVES ®@ 


REFLEX WATER GAUGES 
“EDNALOY” 


THE EDNA BRASS MFC. CO. 


Sales Agent of National Lead Company 


525 READING ROAD 


COCKS: CYLINDER — GAUGE — TANK 


WATER COLUMNS 


CASTINGS 


CINCINNATI! 2, OHIO 
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FOAM: COLLAPSING 
BLOWOFF SYSTEM 


Automatically Prevents 
Inefficient Blowdown 


When expanding water reaches a dangerous 
level in the boiler, the Signal Foam Meter in 
the engine cab shows a warning light. It also 
automatically operates a blowoff valve to remove 
the correct amount of concentrated boiler water 
to prevent foaming and maintain efficient loco- 
motive operation. 

Prevents terminal delays by lessening boiler 
washouts. 

The Electromatic Foam- Colligicing Blowoff 
System helps to maintain ‘‘on time’’ schedules 
by assuring a clear steam passage to the dry 
pipe at all times. With the System’s installation, 
washout periods may be extended to 30 days, 
and blowdown losses are reduced materially. 


ALWAYS ON GUARD Against Water Carry-over 


The System blows down only when necessary and 
then skims the finely divided suspended matter, 
sludge, organic matter, and oil off the top of the 
foaming water. 

A detailed bulletin giving complete information 
will be sent to you upon request. 


ELECTRO-CHEMICAL ENGINEERING CORPORATION 
Subsidiary of Dearborn Chemical Company 
Dept. RM, 310 S. Michigan Ave., Chicago 4, Ill. 








@ This fastener 
has established the 
open-end cross- 
woven fabric 

V-belt as a drive with many 

and endless V-belts for many rai 

separable hinge joint of Alligator V-belt 
and makes it possible to quickly and easily i 
the V-belts. 

The fasteners are available in B, C, D 

o Gettee Seinen back tenia oon 
Many roads are now using Alligator V 

a ee aa 
ing you should write for Bulletin V-205 


Order from your supply “aw 


FLEXIBLE STEEL LACING CO. 
4694 Lexington St., Chicago 44, Iilinois 


Also sole manufacturers of Alli Seat Belt Lacing 
for flat transmission belts and HD Belt Fasteners 
and Rip Plates for fastening and repairing conveyor belts. 
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Serving RAILROADS 
and 


Car and Locomotive Builders 


OVER 30 YEARS 


“NEW PROCESS ” 
PUNCHES 
DIES 

RIVET SETS 







Made from tough high 
grade, wear resistant 


ALLOY Tool Steel to 


assure longer service life. 





GEO. F. MARCHANT CO. 





1430 S. ROCKWELL ST., CHICAGO, 8 ILL. 
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FLEXO JOINTS 


wherever a flexible or swing pipe 
joint is required. 


FLEXO JOINTS are really trouble proof. Their simple, sturdy 
and practical design is responsible for the perfect service they 
give. They are used in pipe lines that are moved or swung in 
different directions or on machinery or equipment that must be 
supplied with’ any fluid while in motion. 

They are made in 4 styles and in all standard iron pipe sizes 
from Y% inch to 3 inches for all pressures up to 1350 Ibs. 
superheated steam. FLEXO JOINTS are easily and quickly in- 
stalled, have long life, reasonable first cost and extremely low 
maintenance cost. Try them; know how inexpensive and ef- 
ficient they are. 


Write for descriptive literature. 


FLEXO SUPPLY COMPANY, Inc. 


4223 Olive Str. St. Lowis (8) Mo. 
In Canado 


S. A. Armstrong Ltd., 


115 Dupont Str. Toronto (5) Ont. 





S ope Style “He 
Double Angle Universal Joint. 
Return Bend Swings in All Directions 

















INDISPENSABLE FOR EVERY 
RAILROAD SHOP AND SER- 
VICE DEPARTMENT .... 


JONES 
MULTIPLE- 
RANGE 
HAND 
TACHOMETER 





Jones Tachometers give an instant and accurate check 
on RPM, operating speeds on engines, 


tinuous indicating, guaranteed calibration. Multi-range 
portable hand tachometer shown is lightweight and 
heavy-duty . . . 300- 12,000 R.P.M. Complete with 4” 
extension rod, curvex and concave rubber tips, and steel 
tip, 12” peripheral disc, and carrying case . . . $60.00 
f.0.b., Stamford, Conn. 


JONES MOTROLA CO. 


434 FAIRFIELD AVE. STAMFORD, CONN. 
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ARMSTRONG 


DROP FORGED SETTING-UP TOOLS 





Especially now, with 
skilled labor scarce and 


shift setting-up tools. 


dents and 


—each in many 


Write for Catalog 


ARMSTRONG BROS. TOOL CO. 
The Too! Holder People 


CHICAGO, U.S.A 


N. FRANCISCO AVE 
astern Warehouse & Sales: 199 Lafayette St.. New York 






























double production sched- 
ules to meet, there’s no 
time to pick over the scrap 
pile searching for make- 


Cut setting-up time to a 
fraction and prevent acci- 
spoilage by 
providing each machine 
tool with a complete set 
of ARMSTRONG Setting- 
up Tools including: Drop 
Forged Strap Clamps (6 
types), Planer and Brac- 
ing Jacks and T-Slot Bolts 
sizes. 


USE BABBITRITE, Play Safe! 


@ Babbitrite eliminates the danger of blowouts 
... serious injury to workmen. 

@ It contains no moisture to generate steam 
when in contact with hot, molten metal — 
always “sticks to the mold”. 

@ It prevents loss of time, waste of metal; 
speeds up babbitting operations. 

@ Babbitrite is always ready-for-use, requires 
no mixing, may be re-used 100 times. Try it! 





WRITE NOW FOR 


e LIBERAL SAMPLE 





| THE BABBITT RETAINER 


MILWAUKEE 2, Wi 
A4639-1/9 


PRODUCTS MFG. CO. 


525 E. BUFFALO STREET 


s 
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Greater SAFETY | 


For a Lower Cost [Eq 


We* take chances with ordinary cotters— 
especially since the speeds of all trams have in 
increased > 


KIENE DIESEL INDICATOR 





Every application on a car, locomotive or any é 
other moving vehicle can be made in absolute 


safety with the COOKE Pin and Cotter. 


_ — le of taps with a hammer drives the 
Cotter i into place. It is securely locked in 

one operation—and it will ¢ 
stay there until removed. 
It is easily and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks the cotter, 
elimi- 


nating vibra- 
tion and wear. 


COG COTHER 


“‘SELF OPENING—SELF LOCKING” 










for 


QUICK AND ACCURATE TESTING OF COMPRES- 
SION AND FIRING PRESSURES ON DIESEL 
SWITCHERS AND ROAD LOCOMOTIVES 


® Ne Pistons — Ne Springs — Ne Synchrenizations — 
Only One Moving Part 

® Simple and Rugged Construction 

® Easy te Use— Ne Experience Necessary 








© Compact — Light in Weight — Lew in Cost 


Write for descriptive bulletin 


KIENE DIESEL ACCESSORIES, INC. 


Fe ae American Railway Products Co. 


| 
| 

5334 AINSLIE STREET, CHICAGO 30, ILL. | 162 Post Road, Darien, Conn. 
| 














JUSTRITE 


Check with your supplier for the number of safety 
| approved lanterns and flashlights you need for haz- 
l ardous locations. He'll specify Justrite for they're 

approved for safety by Underwriters’ Laboratories, 

Inc. (Class I, Group D) and by the U.S. Bureau of 

Mines for safe use in methane gas and air mixtures. 





eo a ai 


ATLANTA, GA. Chandler Machinery Co. 

BALTIMORE, MD. L. A. Benson Co., Inc 

BIRMINGHAM, ALA. Quinn & Quinn 

BOSTON, MASS.... General Machinery Corp 

_ BUFFALO, WN. Y. J. L. Osgood Machinery G Tool Co 
CHATTANOOGA, TENN. Noland Co 

CHICAGO, ILL.... Bryant Machinery & Engineering Co 
CINCINNATI, O. Brokaw Machinery Co 

CLEVELAND, 0.... George D. Miller Co 

DALLAS, TEX. C. J. Harter, Machinery 

DENVER, COLORADO Richard Ives Co. 

GRAND RAPIDS 4, MICH. Joseph Monahan 

HOUSTON 3, TEXAS C. J. Harter, Machinery 

LOS ANGELES, CALIF. Harron, Rickard & McCone Co 
MILWAUKEE, WIS. Bryont Machinery & Engineering Co 
MINNEAPOLIS, MINN. Northern Machinery & Supply Cc 
NASHVILLE, TENN. Noland Co 

NEW HAVEN, CONN. Giebel, Inc 

NEW ORLEANS, LA Frederic G Baker 

NEW YORK 19, N. Y. Giebel, Inc 

PHILADELPHIA, PA. Thomas Machine Mfg. Co 
PORTLAND 9, OREGON George E. Zweifel & Co 
RICHMOND 5g@ ee Smith-Courtney Co 
ROCHESTER 7, A W. W. Wentz 

SALT LAKE cry, UTAH J. M. Grisley 

SAN aya ge CALIF. Harron, Rickard & McCone C 
SEATTLE 4, WASH. Dawson Machinery Co 
SHREVEPORT 91, LA. Frederic G Baker 

ST. LOUIS, MO. Robert R. Stephens Machinery Co 
SYRACUSE, N. Y. C. H. Briggs Machine Tool Co., Inc 


For your requirements, consult the distributor nearest you 


ALL-PURPOSE SAFETY LANTERN. The lantern 
that’s specially designed for heavy duty. 
Twin-bulbs for dependable service... 
“kick-out” bulb sockets and sparkproofed 
guards to meet the highest 
safety requirements. 


THE NEW HANDY-SAFETY 
FLASHLIGHT 

1500 candlepower from 3 

standard D cells. Has all the 

Model No. 44. JuStrite Safety Features 
“sealed-in” a sturdy plastic 

case that fits in the palm of the hand, on 

belt clip or stands alone. 





BENDING AND STRAIGHTENING MACHINES © ANGLE BENDERS 
AMINIHOWW ONIMYIHS GNY INIHINAd 





Model No. 17-S 
See Your Supplier for specifications and prices, 


JUSTRITE MANUFACTURING COMPANY , 
2063 N. Southport Ave., Dept. D-8, Chicago 14, Illinois MACHINE MANUFACTURING COMPANY) 


PITTSBURGH, PA. 
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IN LOCOMOTIVE CONSTRUCTION and MAINTENANCE 


biSyieaia: 


+ INCREASES EQUIPMENT EFFICIENCY 
« SAVES REPAIR TIME HOURS 
* REDUCES NUMBER OF REPLACEMENT PARTS 





"BESTOLIFE Lead Seal Joint Sealing and 
Anti-Seize Compound keeps locomotive joints 
sealed, and studs and staybolts tight while in 
service, yet allows them to be easily disas- 
sembled when desired. Used with boiler con- 
nections, fireboxes, smokeboxes, super-heater 
units, steam and exhaust piping, valves, 
pumps, injectors, washout plugs, etc., "BEST- 
OLIFE increases efficiency, saves repair time 
hours and reduces replacement costs. It pro- 
vides leak-proof joints on steam, air, water 
and oil lines. Applied 
easily with a brush and 
does not deteriorate. 


Manufactured 
Exclusively by 














++ 


|. H. GRANCELL 


7607 ERST NADEAU STIR eee 
O53 ANGELES 1, CALIFOGRNee 
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KEY BOLT APPLIANCE DIVISION 


HARDINGE BROTHERS, INC., ELMIRA, N.Y 




















Fast, Non-Stop 


PRODUCTION 





with 





Annealing Furnace 


Several flue-ends are heated at one time in this open side 
MAHR SPECIAL R.R. Type Furnace. There’s always a 
heated flue ready for the swager. The chain curtain permits 
free rolling and yet maintains a surprisingly efficient heat- 
ing closure. Takes flues up to 534” O.D., #8 gauge. 
ASK FOR BULLETIN 210 
describing MAHR Flue Annealing Furnaces, or bulletins 
on locomotive fire lighters, tire heaters, smithing and rivet 
forges, stress relief furnaces. 
Seles Offices in Principe! Cities 


MANUFACTURING CO. 


Divielen ef Diamend iron Werks, inc. 
1710 North Second St. 
Minneapolis 11, Minn. 
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SIDE FRAMES 
BOLSTERS— 


OUR FURNACES IDEAL FOR 
ANNEALING 
NORMALIZING 
STRESS RELIEVING 


JET COMBUSTION, INC. 


404 LLOYD BLDC. HAMMOND, INDIANA 





KEY BOLTS 


| Made from Steel of Soectal Analysis | 
| — Hold Tighter — 














KING LUBRICATOR 
Model No. 36 


For Locomotive Air Compressors 





Provides entirely automatic lubrication to steam and air cylin- 
ders. Starts when compressor starts and stops when compressor 
stops. Has separate reservoirs for steam cylinder and air cylin- 
der oils; May be adjusted to a wide range of ‘feeds. All 
working parts In a constant bath of oil. No ratéhet mechanism. 


THE U. S. METALLIC PACKING CGO. 


PHILADELPHIA 23, PENNSYLVANIA 
Representative in Conode — Jos. Robb & Co., Ltd., Montreal 








| ening loose parts. They use it to plug cylinder 


| Smooth-On to fill crevices tight, stay put < 
| and last. 


| Don’t let yourself run short. Always keep 


| well as routine repairs. Get it in 1-, 5-, 25 
| or 100-Ib. sizes from your supply house—or, if 








New Process ~ 


FOR “FITTING-UP” PURPOSES 
No Instruetions Needed 


DRIVE KEY FROM EITHER SIDE 


DOUBLE ANGLE (N KEY--SLOT 





0e0edcat*tnee0o0 a2 aoe & hel 





— Last Longer = 


—<=- Cost less = 
MSKAIG-HATCH INC. 


MANUFACTURER 
BUFFALO 7, N. Y.—U. S. A. 























QUICK REPAIRS 
that “’Keep Em Rolling” 









In roundhouses and locomo- 
tive shops all over the coun- 
try, repairmen use Smooth- 
On No. 1 Iron Repair 
Cement daily — stopping 
leaks, sealing cracks, tight- 





seams, secure studs, anchor smoke-stack bases 
and countless other such repairs. They know 
from long experience that they can rely on - 





Smooth-On No. 1 handy for emergencies as 


necessary, direct from us. 


— REPAIR HANDBOOK 


a » 40 poges. 170 diagrams. Clear 
; | concBe  — ~ —_- 

> ° practica test 
¢ ; eaten repairs for shop an: 

1 *home. Over 1,000,000 qugins already in circulo- 
Sige w J gent = tion, Send for yours now. 


st SMOOTH-ON MFG., Dept. 32 
ies ie 970° Commentpaw: Ave:; Jersey City 4, N.} 


Doit wil SMOOTH-ON 
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Do you need 





SPECIAL FASTENING 
made of non-co T 


OES your production call for spe- | 


cial fasteners made of non-corro- 


sive alloys — screws, nuts, bolts or | 
any other “made-to-order” fastening 
device? Allmetal has the “know-how” © 
and facilities to make such specials | 
accurately and economically, and to | 
deliver them promptly. We have | 
equipment for tapping, slotting. ream- _ 
threading, © 
stamping. broaching and centerless | _ 


ing. turning, drilling, 


grinding . . . and we work not only 
with stainless steel but with monel, 


everdur, duralumin, brass or any | 
other non-corrosive alloys. Write, wire | 


or ‘phone for our quotation. 
Send for FREE CATALOG 


This new, 83-page 
catalog helps you se- 


includes stock sizes, 
typical specials, engi- 
neering data, ete. 
Make request on com- 
pany letterhead. 


Write 


to 
Dept. K 





ALLMETAL SCREW PRODUCTS Co. | 
80 Grand Street, New York 13, N. Y. 





lect the correct size | 
and type of non-cor- | 
rosive fastening device | 
for any particular job. — 





















July, 1945 


PORTABLE BORING BARS 


for 


Railroad Shops 


H. B. Underwood Corp. 


1025 Hamilton Street 


Philadelphia 23 


Pennsylvania 


PARTER? 


PHILADELPHIA 











+ 


man’’ has a 


other star. 


Do you remember George Smith, the 
man who designed the SMITH PISTON 


SMITH DEVICES 


PENNSYLVANIA 


A couple of kiddies the 
‘old man” is sure proud 
of. That same “old 
lot of 
things to be proud of. 
He has received the 
Army-Navy “E”’, also a 
star, and is in line for 
the third award, an- 


Working 100% on de- 
fense work, and has been since the war 
started. He has three plants, occupying 
62 thousand square feet of floor space, 
plenty of machinery, and a good forge 
shop. Employs between 175 and 200 men. 














i MEN WHO 


| recommend 


: JUSTRITE 
for 





Model No. 46-S 


around the 


light that’s 


Safety 


hand grips. 





KNOW 


@ The Inspector’s Safety Lan- 
tern, No. 46-S, shown at left 
has “‘kick-out’’ bulb sockets 
and “spark-proofed” base that 
meet the highest safety re- 
quirements. 

Large fixed handle for carry- 
ing over the arm also has two 
The 7-inch reflector fastened 
twin-bulb reflector can be re- 


moved and replaced easily. Here is a yard 
. . « Justrite. 


Ask your supplier for price and details. 


JUSTRITE MANUFACTURING COMPANY 
2063 N. Southport Ave., Dept. D-8, Chicago 14, Illinois 
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NDERSON battery charging equipment is ruggedly 
constructed to withstand the hardest railroad 
service. Carefully selected materials plus accurate 


Anderson Plugs and Receptacles are designed for the following: Workmanship characterize every part of our plugs and 


Air Conditioning Switchboards receptacles. They are made in a wide variety of types 
Battery Charging Welding 


Marker Lights Cable Connectors to suit every conceivable railroad purpose. We would 


Yard Receptacles Couplers ° . 
Platform Receptacles Watertight Plugs and be pleased to have our engineers collaborate with you 


Portable Tools Receptacles i 
en a on your battery charging problems. 


Industrial Trucks 














289-305 A Street, Boston 10, Mass. 


CHICAGO PHILADELPHIA LONDON 





















WHY A 


FEED BOX? 


Because it greatly speeds and simplifies the selection of feeds and thread cutting ratios. 
When coupled to the splined feed rod, 54 to 63 definite feeds can be transmitted to the 
longitudinal movement of the carriage, or the cross movement of the tool slide. When 
| coupled to the lead screw, the same number of definite threads can be cut. Two hand- 
operated handles control the multiplicity of its combinations. This precision made 
Quick Change Feed Box is another of the many LeBlond features . . . another reason 


why men of machine tool ‘‘know-how”’ specify LeBlond Lathes. 












* 
SINCE 1887 


the world has been turning to 
LeBlond for turning equipment. 


* 


WRITE FOR CATALOG! 


le BLON 





camer, * YOUR BONDS BUY BOMBS * 1:4: | 
= E aww BUY A “BLOCK-BUSTER” TODAY! 


THE R. K. 





GURNING poe: 





QUICK CHANGE 


MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 


NEW YORK 6, Singer Bidg., 149 Broadway, WOrth 2-0722 
CHICAGO 6, 20 North Wacker Drive, STA 5561 





(LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES ) 
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